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A C K N O W L E D G M E N T 
The a u t h o r s w o u l d like to t h a n k D R . Y . T . F U N G for his 
g u i d a n c e on this p r o j e c t and the staff of K o w l o o n M o t o r Bus 
for t h e i r a s s i s t a n c e in p r o v i d i n g the i n f o r m a t i o n regarding 
the c u r r e n t m a i n t e n a n c e p r a c t i c e s in the c o m p a n y . 
We are also g r a t e f u l to the E l e c t r i c a l & M e c h a n i c a l 
S e r v i c e s D e p a r t m e n t of H o n g Kong G o v e r n m e n t for their 
i n f o r m a t i o n in r e s p e c t of the new c o m p u t e r i s e d M a n a g e m e n t 
I n f o r m a t i o n S y s t e m in the,ir v e h i c l e m a i n t e n a n c e s e c t i o n s . 
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EXECUTIVE SUMMARY 
E X E C U T I V E S U M M A R Y 
T h i s p r o j e c t aims to i d e n t i f y the n e e d of a new m a n a g e m e n t 
i n f o r m a t i o n s y s t e m (M.I.S.) in the bus m a i n t e n a n c e fLnction 
I 
( 
of K o w l o o n M o t o r Bus (1933) L t d . and to recommend ari 
i m p l e m e n t a t i o n s t r a t e g y to d e v e l o p the s y s t e m . Cost 
e f f e c t i v e a n a l y s i s of the s y s t e m w i l l also be covered in 
t h i s s t u d y . ' 
I 
The bus m a i n t e n a n c e s e c t i o n of K M B is r e s p o n s i b l e to the 
p r e v e n t i v e m a i n t e n a n c e and r u n n i n g r e p a i r s of all the buses 
in K M B . W h i l e the m a i n t e n a n c e f u n c t i o n is operating 
e f f i c i e n c y and e f f e c t i v e n e s s , it is found that there is 
s t i l l room for i m p r o v e m e n t p a r t i c u l a r l y in the M . I . S . as 
the c u r r e n t system is no l o n g e r able to cope with the rapid 
g r o w t h of i n f o r m a t i o n to be p r o c e s s e d . 
The new M . I . S . is p r o p o s e d to c o n s i s t of five systems : 
c o s t a c c o u n t i n g , m a n a g e m e n t p l a n n i n g , m a n p o w e r c o n t r o l , 
s t o c k c o n t r o l , bus and m a j o r c o m p o n e n t h i s t o r y recording 
s y s t e m . B e s i d e s the c o m p u t e r n e t w o r k of the M . I . S . , this 
s t u d y also c o v e r s the d e v e l o p m e n t of the m a n u a l data 
c o l l e c t i o n s y s t e m to e n s u r e o n l y the c o r r e c t information to 
be i n p u t t e d into the s y s t e m . H a v i n g t a k e n the experience in 
o t h e r s i m i l a r o r g a n i z a t i o n s into c o n s i d e r a t i o n "job card" 
I 
and “ da i l y staff time record sheet" are designed for data 
c o l l e c t i o n . 
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EXECUTIVE SUMMARY 
T h e f i v e s y s t e m s d e v e l o p e d in the n e w M . I . S . can a s s i s t 
t h e m a n a g e m e n t in the f o l l o w i n g a r e a s : 
•I 
(i) To o b t a i n m o r e i n f o r m a t i o n in m a k i n g d e c i s i o n and 
forecast； ！ 
(ii) A b l e to a p p l y " v a l u e for m o n e y " c o n c e p t in job 
selection； 
( i i i ) M o r e e v e n l y d i s t r i b u t e t h e w o r k l o a d among depots； 
(iv) I m p r o v e s t a f f m o t i v a t i o n a n d p r o d u c t i v i t y ; 
(V) E n h a n c e performance monitoring capability； and 
(iv) I m p r o v e s t o c k c o n t r o l f u n c t i o n and r e d u c e s t o c k 
holding cost. 
T h e c o m p u t e r s y s t e m p r o p o s e d is a m i n i - c o m p u t e r b a s e d 
c o m p u t e r n e t w o r k w i t h a t o t a l of 20 w o r k s t a t i o n s at the 
i n i t i a l set u p s t a g e . T h e i n i t i a l set u p c o s t is e s t i m a t e d 
to b e a b o u t 4 . 8 2 m i l l i o n s an the d e v e l o p m e n t w i l l take 10 
m o n t h s . T h e r e is a a n n u a l r e c u r r e n t c o s t of $ 3 5 0 , 0 0 0 
r e q u i r e d to m a i n t a i n the s y s t e m . 
T h e t h r e e m a j o r t a n g i b l e b e n e f i t s of t h e n e w M . I . S . are in 
t h e f o l l o w i n g t h r e e a r e a s : 
(i) R e d u c t i o n in m a n p o w e r for h a n d l i n g the p e a k 
w o r k l o a d； 
(ii) H i g h e r v e h i c l e a v a i l a b i l i t y ; 




T h e t h r e e m a j o r t a n g i b l e b e n e f i t s r e p r e s e n t an annual 
s a v i n g of $6.15 M i l l i o n and so the new M . I . S . is e s t i m a t e d 
to be p a i d b a c k in 10 m o n t h s . 
I 
I j 
A s a conclu'sion, the new M . I . S . is d e f i n i t e l y a "value for 
m o n e y " s y s t e m and is h i g h l y r e c o m m e n d e d to the KMB 






C H A P T E R 1 
I N T R O D U C T I O N 
1•1 C o m p a n y B a c k g r o u n d 
K o w l o o n M o t o r Bus (KMB) is one of the f r a n c h i s e d bus 
c o m p a n y in H o n g Kong and has b e e n g r o w i n g t r e m e n d o u s l y 
d u r i n g the last two d e c a d e s , It has e v o l v e d from a family 
o w n e d b u s i n e s s to a listed c o m p a n y . Now it has an 
e s t a b l i s h m e n t of more than 10,000 e m p l o y e e s . 
P r e s e n t l y KMB o p e r a t e s 280 f r a n c h i s e d b u s routes in K o w l o o n 
and N e w T e r r i t o r i e s , w i t h 30 of them c r o s s i n g the h a r b o r . 
The f l e e t c o m p r i s e s 2,800 d o u b l e d e c k e r s and 200 single 
d e c k e r s , w h i c h is the l a r g e s t p u b l i c bus fleet in South 
E a s t A s i a . D a i l y it runs a t o t a l m i l e a g e of 595,000 km and 
c a r r i e s 2.8 m i l l i o n p a s s e n g e r s . 
To m a n a g e such a large fleet c o v e r i n g a l m o s t the w h o l e 
t e r r i t o r y , K M B h a s e s t a b l i s h e d b r a n c h d e p o t s w h i c h are 
s p r e a d over the r e g i o n . T h e r e are four running d e p o t s 
l o c a t e d at Lai C h i K o k , K o w l o o n B a y , T u e n Mun and S h a t i n . 
T h e w h o l e fleet are d i v i d e d among t h e s e d e p o t s , w h i c h 
i n c l u d e s s c h e d u l e d buses for r e s p e c t i v e bus routes and 




d e p o t s , t h e r e are also KMB O v e r h a u l C e n t e r , Bus Body 
C o n s t r u c t i o n D e p o t . 
The j o b of m a i n t e n a n c e and r e p a i r falls w i t h i n the | 
I 
r e s p o n s i b i l i t y of S e r v i c e D e p a r t m e n t . ( P l e a s e refer to 丨 
a p p e n d i x for the o r g a n i z a t i o n c h a r t of the d e p a r t m e n t . ) The 
t a r g e t , or the c o n s t r a i n t , of the d e p a r t m e n t is to m a i n t a i n 
an 8 6 . 5 % of the fleet running on the r o a d . That is, the 
n u m b e r of b u s e s w h i c h can be r e t a i n e d off the road for 
m a i n t e n a n c e and r e p a i r c a n n o t e x c e e d 13,5% of the w h o l e 
f l e e t . S u c h a v a i l a b i l i t y is m o n i t o r e d by S e r v i c e D e p a r t m e n t 
as we'll as the u s e r d e p a r t m e n t , T r a f f i c D e p a r t m e n t . 
B r o a d l y s p e a k i n g there are two t y p e s of m a i n t e n a n c e , v i z . 
P r e v e n t i v e M a i n t e n a n c e and R u n n i n g R e p a i r . For P r e v e n t i v e 
M a i n t e n a n c e , it f u r t h e r d i v i d e s into M o n t h l y C h e c k , Minor 
D o c k e v e r y 6 m o n t h s , A n n u a l I n s p e c t i o n for C e r t i f i c a t e Of 
R o a d w o r t h n e s s (COR), and I n s p e c t i o n for C e r t i f i c a t e Of 
F i t n e s s ( C O F ) , of w h i c h the p e r i o d d e p e n d s on the age of 
-4 
the b u s . The first two types are done at i n d i v i d u a l running 
0 
d e p o t s . T h e i n s p e c t i o n for COR and COF are c o n d u c t e d at KMB 
O v e r h a u l C e n t e r . 
The s c h e d u l i n g of M o n t h l y C h e c k and M i n o r Dock are p r e p a r e d 
by r u n n i n g d e p o t s , w h i l s t those of COR and COF inspection 
are d o n e by A d m i n i s t r a t i o n S e c t i o n of S e r v i c e D e p a r t m e n t . 
A l l of them are done w i t h p e r s o n a l c o m p u t e r . 
一 6 " " 
INTRODUCTION 
F o r R u n n i n g R e p a i r , it m a i n l y d e a l s w i t h the d e f e c t s 
r e p o r t e d b y t h e d r i v e r s d u r i n g the s e r v i c e , or b r e a k d o w n as 
a r e s u l t of m e c h a n i c a l f a i l u r e . T h e s e t y p e s of r e p a i r are 
c o n d u c t e d at i n d i v i d u a l r u n n i n g d e p o t s . A s haJ b e e n 
m e n t i o n e d in S e c t i o n 1 . 1 , b u s e s are allocated丨among the 
f o u r r u n n i n g d e p o t s . R u n n i n g r e p a i r is o n l y c o n d u c t e d at 
the d e p o t to w h i c h the b u s b e l o n g s . S u b s e q u e n t l y o n l y the 
d e s i g n a t e d d e p o t k e e p s the m a i n t e n a n c e r e c o r d of the b u s . 
S t a n d a r d t i m e s y s t e m h a s a l r e a d y b e e n d e v e l o p e d for COR and 
C O F i n s p e c t i o n . H o w e v e r , it is o n l y c a l c u l a t e d in t e r m s of 
the m a n - d a y r e q u i r e d for t h r e e b r o a d t y p e s of w o r k s : 
m e c h a n i c a l , e l e c t r i c a l and b l a c k s m i t h . H e n c e , o n l y the 
d i v i s i o n a l e f f i c i e n c y can be m e a s u r e d b y the c u r r e n t 
s y s t e m . 
T h e e x t e n t of a u t o m a t i o n of i n f o r m a t i o n s y s t e m is r a t h e r 
l i m i t e d in K M B . S t a n d a l o n e p e r s o n a l c o m p u t e r s are widely-
u s e d in the c o m p a n y . A u t o m a t e d i n f o r m a t i o n s y s t e m is 
e s t a b l i s h e d o n l y for p a r t s c o n t r o l and s u p p l y , and 
c a l c u l a t i o n of l a b o r c o s t and w a g e s . 
A p a r t f r o m s c h e d u l i n g of p r e v e n t i v e m a i n t e n a n c e 
a b o v e - m e n t i o n e d , t r a c k r e c o r d s for t i r e s and m a j o r u n i t s 
s u c h e n g i n e a n d g e a r b o x e s are also d o n e w i t h p e r s o n a l 
c o m p u t e r s . H a r d c o p i e s are u s e d for i n t e r - d e p o t 
c o m m u n i c a t i o n . 、 
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INTRODUCTION 
T h e p a r t s c o n t r o l and s u p p l y are the r e s p o n s i b i l i t i e s of 
the S t o r e D i v i s i o n in S e r v i c e D e p a r t m e n t . The c o m p u t e r 
t e r m i n a l s in i n d i v i d u a l r u n n i n g d e p o t s are i n t e r c o n n e c t e d 
t h r o u g h the m a i n f r a m e comp/uter. H e n c e , i n f o r m a t i o n flow in 
I 
t h i s a s p e c t is q u i t e e f f i c i e n t . 
R e g a r d i n g c a l c u l a t i o n of labor cost and w a g e s , Job Sheet 
are u s e d to r e c o r d the jobs d o n e by i n d i v i d u a l w o r k e r s on 
the p a r t i c u l a r b u s . By i n p u t t i n g the d a t a recorded on Job 
S h e e t into the c o m p u t e r t e r m i n a l at the end of the d a y , the 
l a b o r c o s t and the w a g e s of i n d i v i d u a l e m p l o y e e s are 
c a l c u l a t e d a u t o m a t i c a l l y t h r o u g h the m a i n f r a m e c o m p u t e r . 
1•2 P r o j e c t O b j e c t i v e s 
W i t h the r a p i d d e v e l o p m e n t of c o m p u t e r t e c h n o l o g y in the 
l a s t two d e c a d e s , m a n a g e m e n t i n f o r m a t i o n system is b e c o m i n g 
m o r e p o p u l a r in the b u s i n e s s w o r l d b e c a u s e large a m o u n t of 
i n f o r m a t i o n can now be o r g a n i z e d and p r o c e s s e d m o r e 
c o s t - e f f e c t i v e l y w i t h the s u p p o r t of c o m p u t e r s . It is no 
e x c e p t i o n t h a t KMB has d e v e l o p e d its own c o m p u t e r i s e d 
m a n a g e m e n t i n f o r m a t i o n s y s t e m to g a t h e r and o r g a n i z e the 
n e c e s s a r y i n f o r m a t i o n to s u p p o r t the m a n a g e m e n t in d e c i s i o n 
m a k i n g . H o w e v e r , since the c o m p a n y has been growing too 
f a s t , it a p p e a r s that the c u r r e n t m a n a g e m e n t i n f o r m a t i o n 
s y s t e m is no l o n g e r able to cope w i t h the d e m a n d , 




It is the o b j e c t i v e of this s t u d y to i n v e s t i g a t e and 
i d e n t i f y the n e e d of m a n a g e m e n t i n f o r m a t i o n system in the 
b u s m a i n t e n a n c e s e c t i o n of K M B . H a v i n g i d e n t i f i e d the n e e d , 
I 
the pij'oject team w i l l f u r t h e r r e c o m m e n d an i m p l e m e n t a t i o n 
s t r a t e g y to d e v e l o p the c o m p u t e r n e t w o r k for the M I S . Cost 
e f f e c t i v e a n a l y s i s is also one of the p r o j e c t o b j e c t i v e of 
t h i s s t u d y . 
1.3 S c o p e Of W o r k 
A p a r t from the w o r k f o r c e in the running d e p o t s and o v e r h a u l 
c e n t r e w h i c h is d i r e c t l y i n v o l v e d in the m a i n t e n a n c e 
t a s k s , n u m e r o u s p a r t i e s p a r t i c i p a t e in the a c t i v i t i e s to 
v a r i o u s e x t e n t . T h u s , the m a n a g e m e n t i n f o r m a t i o n system 
s h a l l c o v e r the intra- and i n t e r - d e p a r t m e n t i n f o r m a t i o n 
f l o w . The a r e a s to be e x a m i n e d in this study shall include: 
(i) C o s t A c c o u n t i n g S y s t e m 
The m e c h a n i s m in r e c o r d i n g labor c o s t , m a t e r i a l 
c o s t and o v e r h e a d cost for bus m a i n t e n a n c e and how 
to feed the n e c e s s a r y i n f o r m a t i o n from the running 
d e p o t s and o v e r h a u l c e n t e r to the A c c o u n t s 
D e p a r t m e n t e f f i c i e n t l y are the first m a j o r area to 




(ii) A d m i n i s t r a t i o n S y s t e m 
Since the r u n n i n g d e p o t s m a i n l y d e a l with 
b r e a k d o w n r e p a i r s , t h e i r w o r k l o a d can f l u c t u a t e 
q u i t e c o n s i d e r a b l y . The m e c h a n i s m to f a c i l i t a t e 
the m a n a g e m e n t to b a l a n c e the w o r k l o a d among 
d e p o t s is to be e x a m i n e d . 
Since the n u m b e r of s u r p l u s b u s e s are d e s i g n e d 
b a s e d on the 86.5 % c r i t e r i a of bus a v a i l a b i l i t y , 
it is n e c e s s a r y for the s e r v i c i n g d e p a r t m e n t to 
e n s u r e the n u m b e r of b u s e s off the road remain 
below 13.5 % of the w h o l e f l e e t . The new 
m a n a g e m e n t i n f o r m a t i o n system shall be able to 
a l e r t the m a n a g e m e n t in a d v a n c e in case the 
a v a i l a b i l i t y ratio c a n n o t be m e t . B e s i d e s , the 
system should a d v i s e the m a n a g e m e n t the 
a l t e r n a t i v e s a v a i l a b l e for them to cope w i t h the 
p r o b l e m . 
• ！ 
(iii) M a n p o w e r P l a n n i n g and C o n t r o l S y s t e m 
The m e c h a n i s m to set up the time log system for 
r e c o r d i n g and a s s e s s i n g the m a n p o w e r r e q u i r e m e n t 
for the m a i n t e n a n c e tasks is also to be e x a m i n e d . 
The p o s s i b i l i t y and c o s t - e f f e c t i v e n e s s to set up 
the s t a n d a r d time system in the new MIS w i l l be 
p a r t of the s c o p e . 
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(iv) S t o c k C o n t r o l S y s t e m 
H o w the new M I S can a s s i s t the Store D i v i s i o n to 
o p t i m i z e the s t o c k l e v e l and w h e r e v e r p o s s i b l e , to 
•I 
e s t a b l i s h the "JIT" s y s t e m . j 
i 
I 
(V) E q u i p m e n t and C o m p o n e n t H i s t o r y R e c o r d i n g System 
To a s s i s t the m a n a g e m e n t to p l a n for the future 
e . g . the n u m b e r of new b u s e s r e q u i r e d to r e p l a c e 
the old o n e s , the new M I S shall record the h i s t o r y 
of the v e h i c l e s and m a j o r c o m p o n e n t . 
V 
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C H A P T E R 2 
R E S E A R C H METHODOT.Onv 
.1 
2.1 I n t e r v i e w j 
I 
i 
R e l e v a n t I n f o r m a t i o n w i l l be c o l l e c t e d t h r o u g h i n t e r v i e w 
w i t h k n o w l e d g e a b l e p e r s o n s in K M B , w h i c h i n c l u d e s the staff 
in S e r v i c e D e p a r t m e n t , p a r t i c u l a r l y the e n g i n e e r who is in 
c h a r g e of r o u t i n e o p e r a t i o n w i t h i n the d e p a r t m e n t , store 
c o n t r o l l e r who is r e s p o n s i b l e for the store and i n v e n t o r y 
c o n t r o l , and a d m i n i s t r a t i o n staff who h a n d l e the s c h e d u l i n g 
of p r e v e n t i v e m a i n t e n a n c e and m a n a g e m e n t p l a n n i n g . A p a r t 
from S e r v i c e D e p a r t m e n t , staff of Data P r o c e s s i n g 
D e p a r t m e n t and A c c o u n t s D e p a r t m e n t are also the p r o s p e c t i v e 
p e r s o n s for the i n t e r v i e w . 
2•2 R e f e r s To O r g a n i z a t i o n In S i m i l a r N a t u r e 
B e s i d e s to c o l l e c t the i n f o r m a t i o n t h r o u g h p e r s o n n e l 
i n t e r v i e w , the m a n a g e m e n t i n f o r m a t i o n systems of o t h e r 
o r g a n i z a t i o n s in s i m i l a r n a t u r e are e x a m i n e d to see w h e t h e r 
t h e i r e x p e r i e n c e can also be a p p l i e d in our c a s e . As stated 
in S e c t i o n 1 . 1 , K M B o w n s the l a r g e s t p u b l i c bus fleet in 
S o u t h E a s t A s i a . The o n l y o r g a n i z a t i o n in Hong Kong w h i c h 
o w n s a fleet of c o m p a t i b l e scale to KMB is the Hong Kong 
G o v e r n m e n t w h i c h has a fleet of m o r e than 6,000 v e h i c l e s . 
1 
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T h u s , the m a n a g e m e n t i n f o r m a t i o n system in the E l e c t r i c a l 
and M e c h a n i c a l S e r v i c e s D e p a r t m e n t w h i c h is r e s p o n s i b l e for 
the v e h i c l e m a i n t e n a n c e s e r v i c e s in Hong Kong G o v e r n m e n t is 
•f 
I t a k e n as an r e f e r e n c e in the s t u d y . 
i I 
2.3 F i e l d O b s e r v a t i o n 
A p a r t from i n t e r v i e w s we also o b s e r v e d the o p e r a t i o n of the 
c u r r e n t m a n a g e m e n t i n f o r m a t i o n in the bus m a i n t e n a n c e 
s e c t i o n s . S t a n d a r d f o r m s , d o c u m e n t s and c o m p u t e r p r i n t o u t s 
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C H A P T E R 3 
P R E S E N T S I T U A T I O N A N D P R O B L E M A R E A S 





A f t e r i n t e r v i e w w i t h the k n o w l e d g e a b l e p e r s o n s in KMB and ！ 
g o n e t h r o u g h the l i t e r a t u r e r e s e a r c h , the p r e s e n t s i t u a t i o n 
and p r o b l e m s in the c u r r e n t system w e r e i d e n t i f i e d . 
A c c o r d i n g to the scope of w o r k d e s i g n e d , the areas to be 
c o v e r e d in the later s e c t i o n are as f o l l o w s : 
1. C o s t i n g A c c o u n t i n g System; 
2. M a n a g e m e n t P l a n n i n g System； 
3. M a n p o w e r C o n t r o l System; 
4. S t o c k C o n t r o l System； 
5. V e h i c l e and M a j o r C o m p o n e n t H i s t o r y recording 
S y s t e m . 
3•1 C o s t A c c o u n t i n g S y s t e m 
/ 
/ C o s t A c c o u n t i n g S y s t e m for the bus m a i n t e n a n c e a c t i v i t y is 
‘ 
a l w a y s a m a j o r c o n c e r n of the KMB m a n a g e m e n t . As in the 
n o r m a l c o s t a c c o u n t i n g s y s t e m , the m a i n t e n a n c e cost 
c o n s i s t s of t h r e e m a j o r e l e m e n t s : d i r e c t l a b o u r , m a t e r i a l 
and o v e r h e a d c o s t s . 
A j o b card system is being u s e d in KMB m a i n t e n a n c e d e p o t s 
to c a p t u r e the d a t a r e q u i r e d for d i r e c t l a b o r and m a t e r i a l 
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c o s t i n g u s e . For each bus i n c o m i n g to the d e p o t s for 
m a i n t e n a n c e , a job card is set u p by the s h o p f l o o r 
m a n a g e m e n t . In the c u r r e n t job c a r d s , the following 
. I 
i n f o r m a t i o n w i l l be r e c o r d e d : j 
(i) the v e h i c l e n u m b e r , 
(ii) the i d e n t i t y code of the m a i n t e n a n c e team 
h a n d l i n g the j o b , 
(iii) the job n a t u r e , 
(iv) the total job t i m e , 
(V) the m a i n t e n a n c e m a t e r i a l r e q u i r e d . 
If m a j o r s p a r e p a r t s are r e q u i r e d in c a r r y i n g out the j o b s , 
the gang s u p e r v i s o r shall issue a p a r t s r e q u i s i t i o n form 
for c o l l e c t i o n of the p a r t s from s t o r e s . 
W i t h the i n f o r m a t i o n c o n t a i n e d in the job card and the 
p a r t s r e q u i s i t i o n f o r m , the job cost can be d e t e r m i n e d as 
/ f o l l o w s : 
/ / 
(i) D i r e c t L a b o r 一 d i r e c t l a b o r cost is 
\ 
c a l c u l a t e d by m u l t i p l y i n g the 
d i r e c t l a b o r hours booked to 
job w i t h the h o u r l y r a t e . The 
H o u r l y rate is the rank rate 
of the staff who handle the 
J o b . 
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(ii) M a t e r i a l s - m a t e r i a l c o s t is c a l c u l a t e d by 
m u l t i p l y i n g the w e i g h t e d 
a v e r a g e cost of m a t e r i a l s when 
I 
I they are i s s u e d , 
I 
i I 
(iii) O v e r h e a d - The o v e r h e a d rates are 
p r e - d e t e r m i n e d by the A c c o u n t s 
D e p a r t m e n t and is in terms of 
fixed p e r c e n t a g e s of the 
d i r e c t l a b o r and m a t e r i a l 
c o s t . 
A s a d e p a r t m e n t a l p o l i c y , the job c a r d s shall be r e f e r r e d 
to the A c c o u n t s D e p a r t m e n t for i n p u t t i n g the i n f o r m a t i o n 
o n c e the jobs h a v e been c o m p l e t e d . 
G e n e r a l l y s p e a k i n g , the c u r r e n t system can m e e t the cost 
a c c o u n t i n g n e e d s . H o w e v e r , t h e r e are p r o b l e m s in r e s p e c t of 
/ the f o l l o w i n g a r e a s : / 
•J 
\ ‘ 
(i) D a t a A c c u r a c y 
T h e a c c u r a c y of the Job c o s t to a v e r y large e x t e n t 
d e p e n d s on the q u a l i t y of the d a t a b o o k e d in the job 
c a r d s . S i n c e there is no incentive nor control m e a s u r e 
to g o v e r n the a c c u r a c y in d a t a i n p u t t i n g , it is not 
s u r p r i s i n g to learn that the cost involved in a same 
t y p e of t a s k m a y v a r y c o n s i d e r a b l y . W h i l e it is 
V 
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a c c e p t e d that t h e r e m u s t be some v a r i a t i o n in the job cost 
e v e n to a same type of j o b , it is b e l i e v e d that the 
v a r i a t i o n m a y involve some h u m a n error w h i c h m a y be 





(a) L a b o r H o u r : The gang l e a d e r m a y s o m e t i m e s 
b o o k the d i r e c t l a b o r hour m i s t a k e n l y to 
o t h e r j o b s . It is learned that since t h e r e is 
s i m p l y no m o t i v a t i o n for the gang l e a d e r to 
fill the c o r r e c t Job time in the job c a r d , 
the a c c u r a c y of the data is a l w a y s in d o u b t . 
It is e v e n c l a i m e d by some w o r k e r s that so 
far if a gang l e a d e r can h a v e a job a c c o u n t e d 
for all the a v a i l a b l e labor time of his t e a m , 
n o b o d y w i l l b o t h e r to c h e c k w h e t h e r the job 
t i m e is c o r r e c t or n o t , 
(b) M a t e r i a l C o s t : It is an a c c e p t e d p r a c t i c e in 
the m a i n t e n a n c e d e p o t s that should there be a 
b r o k e n d o w n bus w h i c h is u r g e n t l y n e e d e d but 
the spare p a r t r e q u i r e d to recover the bus is 
n o t a v a i l a b l e , the c o m p o n e n t w i l l be 
"borrowed" from a n o t h e r b u s . W h e n the spare 
p a r t is a v a i l a b l e , it w i l l be fitted to the 
"lender" b u s . H o w e v e r , since the job card of 
the "borrower" bus has a l r e a d y been c l o s e d , 
the cost of the new part is charged to the 
V 
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« 
"lender" b u s . T h e r e f o r e , s o m e t i m e s we can find the m a t e r i a l 
c o s t i n v o l v e d in m a i n t e n a n c e of a brand new bus may be very 
h i g h . Such a b n o r m a l i t y m a y be e x p l a i n e d by the p r o b l e m . 
A l l t h o s e p r a c t i c e s m a y a f f e c t the a c c u r a c y of the cost 
a c c o u n t . W h i l e the job cost a c c o u n t on d e p o t basis is quite 
a c c u r a t e " the r e l i a b i l i t y of the d a t a in respect of the 
m a i n t e n a n c e c o s t per bus or p e r task is in d o u b t . 
3•2 M a n a g e m e n t P l a n n i n g System 
S i n c e b r a n c h d e p o t s are set up for r e g i o n a l m a n a g e m e n t , the 
e f f e c t i v e c o o r d i n a t i o n among these d e p o t s in carrying out 
the m a i n t e n a n c e Jobs are c r u c i a l for an o p t i m a l u t i l i z a t i o n 
of r e s o u r c e s and a t t a i n i n g a m i n i m u m a v a i l a b i l i t y of 86.5% 
of the f l e e t . This s e c t i o n d i s c u s s e s how KMB plans and 
c o o r d i n a t e s v a r i o u s t y p e s of m a i n t e n a n c e w o r k s . 
B r o a d l y s p e a k i n g , m a i n t e n a n c e jobs are c l a s s i f i e d into two 
c a t e g o r i e s , v i z . R u n n i n g R e p a i r and P r e v e n t i v e M a i n t e n a n c e . 
R u n n i n g R e p a i r r e f e r s to n o n s c h e d u l e d m a i n t e n a n c e w o r k s 
c a r r i e d o u t to r e c t i f y d e f e c t s r e p o r t e d by d r i v e r or to 
r e s t o r e a bus w h i c h b r e a k d o w n during s e r v i c e . P r e v e n t i v e 
M a i n t e n a n c e r e f e r s to those m a i n t e n a n c e carried out at 
p r e - d e t e r m i n e d i n t e r v a l s or to other s t i p u l a t e d c r i t e r i a 
and intend to reduce the l i k e l i h o o d of a bus not m e e t i n g an 
a c c e p t a b l e c o n d i t i o n . 
- 18 -
PRESENT SITUATION AND PROBLEM AREAS 
3.2.2 R u n n i n g R e p a i r 
As far as r u n n i n g r e p a i r is c o n c e r n e d , the b r a n c h d e p o t s 
are r a t h e r i n d e p e n d e n t . O n c e a bus is a s s i g n e d to one of| 
the d e p o t s , the n o n s c h e d u l e d m a i n t e n a n c e of it w i l l be ！ 
t a k e n u p by that p a r t i c u l a r d e p o t . Even w h e n the bus b r e a k s 
d o w n , it w i l l be towed b a c k to the a s s i g n e d d e p o t for 
r e p a i r i r r e s p e c t i v e of the b r e a k d o w n l o c a t i o n . 
One of the r e a s o n of the c u r r e n t a r r a n g e m e n t is that the 
a s s i g n e d d e p o t k e e p s the m a i n t e n a n c e record of the b u s . 
T h i s f a c i l i t a t e s the d i a g n o s i s of the cause of b r e a k d o w n . 
B e s i d e s , the a s s i g n e d d e p o t w i l l be a c c o u n t a b l e for the 
p e r f o r m a n c e of the b u s . 
3.2.2 P r e v e n t i v e M a i n t e n a n c e 
P r e v e n t i v e m a i n t e n a n c e is s u b d i v i d e d into M o n t h l y C h e c k , 
M i n o r D o c k e v e r y 6 m o n t h s , A n n u a l I n s p e c t i o n for 
C e r t i f i c a t e of R o a d w o r t h n e s s (COR), and I n s p e c t i o n for 
C e r t i f i c a t e of F i t n e s s ( C O F ) , of w h i c h the p e r i o d d e p e n d s 
on the age of the b u s . 
T h e f i r s t two t y p e s of p r e v e n t i v e m a i n t e n a n c e are c a r r i e d 
out at i n d i v i d u a l running d e p o t s . S c h e d u l e of these 
m a i n t e n a n c e are input into a d a t a b a s e t h r o u g h the P e r s o n a l 
V 
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C o m p u t e r . It h a s to be p e r i o d i c a l l y u p d a t e d and a d j u s t e d 
m a n u a l l y . 
C O R and C O F i n v o l v e a m o r e f u n d a m e n t a l i n s p e c t i o n and bulky 
I 
j o b s , such as r e m o v a l of the side p a n e l s of the w h o l e bus 
for i n s p e c t i o n on the r u s t i n e s s of the b o d y frame. It takes 
a b o u t a m o n t h to c o m p l e t e the i n s p e c t i o n . These jobs are 
c e n t r a l i z e d at K M B O v e r h a u l C e n t e r . The m a i n t e n a n c e 
s c h e d u l e is p r e p a r e d m a n u a l l y by the A d m i n i s t r a t i o n Section 
in the d e p a r t m e n t . 
T h e s c h e d u l e is m a i n l y d e t e r m i n e d by the e x p i r y date of the 
v e h i c l e l i c e n s e , The i n s p e c t i o n m u s t be done in advance in 
o r d e r to r e n e w the l i c e n s e d u l y . F u r t h e r m o r e , since the 
b u s e s are a l l o c a t e d to i n d i v i d u a l d e p o t s . The 
A d m i n i s t r a t i o n S e c t i o n m u s t a v o i d from s c h e d u l i n g too many 
b u s e s of a n y i n d i v i d u a l d e p o t or of same types to go under 
i n s p e c t i o n in one t i m e . O n the o t h e r h a n d , w h e n there are 
too m a n y b u s e s r e t a i n e d off the road for running r e p a i r , 
the b r a n c h d e p o t w i l l h a v e to inform the A d m i n i s t r a t i o n 
S e c t i o n to a d j u s t the s c h e d u l e so as to a t t a i n the m i n i m u m 
a v a i l a b i l i t y . 
3 . 2 . 3 P r o b l e m s I d e n t i f i e d 
The n u m b e r of b r e a k d o w n c a s e s are not e v e n l y d i s t r i b u t e d 
a m o n g the d e p o t s . U n d e r the c u r r e n t a r r a n g e m e n t , there is 
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p o s s i b i l i t y of i m b a l a n c e w o r k l o a d . H e n c e the d e p a r t m e n t ' s 
r e s o u r c e s m a y not be o p t i m a l l y u t i l i z e d . This w i l l be 
f u r t h e r d i s c u s s e d in l a t t e r s e c t i o n a b o u t m a n p o w e r c o n t r o l . 
I 
T h e o v e r l o a d ajt i n d i v i d u a l d e p o t m a y impede the a t t a i n m e n t 
of the m i n i m u m bus a v a i l a b i l i t y by the w h o l e d e p a r t m e n t . 
F o r P r e v e n t i v e M a i n t e n a n c e , the s c h e d u l i n g involves about 
3 , 2 0 0 b u s e s of v a r i o u s t y p e s d i s t r i b u t e d among four running 
d e p o t s . It is further c o m p l i c a t e d by the u n f o r e s e e a b l e 
b r e a k d o w n r a t e . H e n c e , it is not an e a s y job, if p o s s i b l e , 
to a c h i e v e an o p t i m a l s c h e d u l e w h e n d o n e m a n u a l l y . 
3•3 M a n p o w e r C o n t r o l S y s t e m 
B a s i c a l l y the bus m a i n t e n a n c e jobs are c l a s s i f i e d into the 
f o l l o w i n g t y p e s : 
- s e r v i c i n g 
- o v e r h a u l 
- w o r k a s s o c i a t e d w i t h r e p l a c e m e n t of m a j o r items 
•t 
- m i n o r r e p a i r 
- m a j o r r e p a i r 
- n e w i n s t a l l a t i o n w o r k , 
T h e p r o b l e m s in the c u r r e n t m a n p o w e r c o n t r o l system of the 
m a i n t e n a n c e d e p o t s are m a i n l y in the following three 
p e r s p e c t i v e s : 
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3 . 3 . 1 W o r k s D e m a r c a t i o n A m o n g D e p o t s 
T h e four r u n n i n g d e p o t s (Tuen M u n , K o w l o o n B a y , Lai Chi Kok 
and S h a t i n ) e a c h have a m a i n t e n a n c e staff for about 100 
s t a f f and t h e i r m a j o r r e s p o n s i b i l i t i e s are to provide daily 
c h e c k i n g and r o u t i n e s e r v i c i n g on the b u s e s . 
N o r m a l l y the r o u t i n e s e r v i c i n g is d i v i d e d into M o n t h l y 
C h e c k and M i n o r D o c k e v e r y 6 m o n t h s . The m i n o r running 
r e p a i r is also p a r t of the d u t i e s of the running d e p o t s . 
On the other h a n d , the m a j o r r u n n i n g r e p a i r s are referred 
to the o v e r h a u l c e n t r e s . W h e t h e r the job is a major or 
m i n o r r e p a i r s is d e t e r m i n e d by the s h o p f l o o r m a n a g e m e n t of 
the r u n n i n g d e p o t s based on t h e i r e x p e r i e n c e . 
E v e r y y e a r the b u s e s are p r o v i d e d with m a j o r o v e r h a u l . The 
o v e r h a u l a c t i v i t y is done in the three o v e r h a u l centres 
(Tuen M u n , K w a i Chung and S h a t i n ) . The o v e r h a u l is carried 
out a c c o r d i n g to a p r e - d e t e r m i n e d s c h e d u l e w h i c h is 
‘ { 
n o r m a l l y m a t c h e s the A n n u a l I n s p e c t i o n for C e r t i f i c a t e of 
Roadworthiness (COR), and i n s p e c t i o n for C e r t i f i c a t e of 
F i t n e s s (COF). Such road s a f e t y t e s t s are statutory 
r e q u i r e m e n t and c a r r i e d out by the g o v e r n m e n t m o t o r v e h i c l e 
e x a m i n e r s . Should a bus fail in the road safety t e s t , it 
w i l l n o t be a l l o w e d to o p e r a t e and has to be tested a g a i n . 
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B e s i d e s the o v e r h a u l w o r k , the t h r e e d e p o t s also h a n d l e the 
m a j o r r e p a i r s r e f e r r e d by the r u n n i n g d e p o t s . N o r m a l l y it 
is the r e s p o n s i b i l i t y of the s h o p f l o o r m a n a g e m e n t to 
d e t e r m i n e w h e t h e r the d a m a g e d p a r t s are to be r e p a i r e d or 
r e p l a c e d . S o m e t i m e s the w o r k l o a d s i t u a t i o n of the d e p o t s 
w i l l a f f e c t the d e c i s i o n of the m a n a g e m e n t to repair or 
r e p l a c e the d a m a g e d p a r t s b e c a u s e r e p l a c e m e n t tasks always 
c o n s u m e less m a n h o u r . 
T h e bus b o d y c o n s t r u c t i o n d e p o t s in T u e n M u n is r e s p o n s i b l e 
to all b o d y c o n s t r u c t i o n w o r k . W h e n bus c h a s s i s are 
d e l i v e r e d to H o n g K o n g , they w i l l sent to the bus body 
c o n s t r u c t i o n d e p o t s w h e r e bus b o d i e s are b u i l t onto the 
c h a s s i s . 
A l l the s e r v i c i n g and o v e r h a u l jobs are c a r r i e d in a 
p r e - d e t e r m i n e d s c h e d u l e and thus the w o r k l o a d to the depots 
is q u i t e c o n s t a n t . H o w e v e r , w o r k l o a d f l u c t u a t i o n does occur 
b e c a u s e the w o r k l o a d for r e p a i r s is a l w a y s f l u c t u a t i n g • 
It is a c u r r e n t p r a c t i c e for e a c h d e p o t to tackle its own 
w o r k l o a d f l u c t u a t i o n p r o b l e m w h i c h is n o r m a l l y covered by 
o v e r t i m e w o r k or by p r o v i s i o n of s u f f i c i e n t b u f f e r in the 
m a n p o w e r s t r e n g t h to h a n d l e the p e a k l o a d . 
T h e r e is no t r a d i t i o n for the d e p o t s to share the w o r k l o a d . 
T h e o n l y a s s i s t a n c e p r o v i d e d to the d e p o t s by the 
H e a d q u a r t e r s is that should the b r e a k d o w n rate be so high 
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t h a t the r u n n i n g d e p o t s have no e n o u g h bus to run t h e i r own 
b u s r o u t e s , the A d m i n i s t r a t i o n S e c t i o n w i l l t r a n s f e r some 
b u s e s from o t h e r running d e p o t s . In r e s p e c t of the 
m a i n t e n a n c e w o r k , the running d e p o t has to handle them by 
i t s e l f . 丨 
T h e r e f o r e , it is learned that in c e r t a i n c a s e , the running 
d e p o t s d e l i b e r a t e l y c l a s s i f y m o r e r e p a i r jobs as m a j o r 
r e p a i r s and r e f e r m o s t of t h e i r r e p a i r i n g work to the 
o v e r h a u l c e n t r e s . Such c a s e s f r e q u e n t l y h a p p e n during the 
p e r i o d w h e n the bus b r e a k d o w n rate is h i g h . 
S i m i l a r to the running d e p o t s , the o v e r h a u l centres do not 
s h a r e t h e i r w o r k l o a d . In a s i t u a t i o n w o r s e than the running 
d e p o t s , the o v e r h a u l c e n t r e s serve as the last resort and 
h a v e no w a y to refer t h e i r jobs to o t h e r p a r t i e s . 
T h e r e f o r e , the o v e r h a u l c e n t r e s are a l w a y s blamed as the 
b o t t l e n e c k in the m a i n t e n a n c e o p e r a t i o n and liable to most 
of the v e h i c l e u n a v a i l a b i l i t y t i m e . On the other h a n d , the 
o v e r h a u l c e n t r e s a l w a y s c l a i m that t h e i r w o r k l o a d is 
u n f a i r l y a m p l i f i e d by the p o o r s e r v i c i n g w o r k m a n s h i p and 
the u n f a i r c l a s s i f i c a t i o n of m a j o r r e p a i r s by the running 
d e p o t . 
% 
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3 . 3 . 2 J o b T i m e R e c o r d i n g S y s t e m 
A t p r e s e n t , t h e m a i n t e n a n c e t e a m l e a d e r s are r e q u i r e d to 
r e c o r d t h e t o t a l m a i n t e n a n c e t i m e into j o b c a r d s , ^ h e 
p u r p o s e of t h i s j o b c a r d s y s t e m is to c a p t u r e the 'job 
m a n h o u r s for c o s t a c c o u n t i n g p u r p o s e . 
E x c e p t f o r t h e o v e r h a u l t e a m s w h i c h h a v e t h e i r b o n u s e s 
r e l a t e d to t h e j o b t i m e r e c o r d e d , the t e a m s r e s p o n s i b l e to 
o t h e r m a i n t e n a n c e a c t i v i t i e s s i m p l y h a v e no c o n c e r n on the 
t 
a c c u r a c y of the j o b t i m e r e c o r d e d . T h e r e f o r e , it is n o t 
s u r p r i s i n g to f i n d t h a t the l a b o r h o u r s p e n t on s i m i l a r 
t a s k s m a y 
v a r y c o n s i d e r a b l y . T h e i n a c c u r a c y i n v o l v e d c a u s e s 
t h e m a n a g e m e n t l a c k of c o n f i d e n c e on u s i n g the i n f o r m a t i o n 
in p l a n n i n g and f o r e c a s t i n g . 
3 . 3 . 3 S t a n d a r d T i m e I n c e n t i v e S c h e m e 
O u t of t h e six m a j o r j o b c a t e g o r i e s , o n l y the o v e r h a u l j o b s 
a r e e s t a b l i s h e d w i t h s t a n d a r d t i m e , B y c o m p a r i s o n of its 
a c t u a l j o b t i m e w i t h the s t a n d a r d t i m e a l l o w e d , the 
o v e r h a u l t e a m s a r e p r o v i d e d w i t h b o n u s . 
S u c h i n c e n t i v e s c h e m e is o n l y a v a i l a b l e to the o v e r h a u l 
a c t i v i t y a n d t h e r e is no r e l a t e d i n c e n t i v e s c h e m e for o t h e r 
t a s k s . A s a d v i s e d b y k n o w l e d g e a b l e p e r s o n s , it is b e l i e v e d 
t h a t o n e of the r e a s o n s for t h i s d i f f e r e n c e is the l a c k of 
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c a p a c i t y in the c u r r e n t s y s t e m to h a n d l e the large a m o u n t 
of i n f o r m a t i o n r e q u i r e d in s e t t i n g up and p r o c e s s i n g the 
s t a n d a r d time i n c e n t i v e s c h e m e in o t h e r a c t i v i t i e s w h i c h 
f 
are m o r e c o m p l i c a t e d t h a n the o v e r h a u l j o b s . Then'efore, 
w i t h a new M . I . S . in l a r g e r c a p a c i t y the standard time 
i n c e n t i v e s c h e m e w i l l b e c o m e f e a s i b l e in o t h e r a r e a s . 
D e t a i l e d d i s c u s s i o n in t h i s a s p e c t is in later S e c t i o n s . 
3•4 S t o c k C o n t r o l S y s t e m 
T h i s is one of the m o s t c o m p u t e r i s e d d i v i s i o n in S e r v i c e 
D e p a r t m e n t . C o m p u t e r t e r m i n a l s at r e s p e c t i v e d e p o t s are 
i n t e r c o n n e c t e d t h r o u g h the m a i n f r a m e c o m p u t e r . 
S t o r e D i v i s i o n s are set up at r e s p e c t i v e running d e p o t s , 
o v e r h a u l c e n t e r and bus b o d y c o n s t r u c t i o n depot to h a n d l e 
the c o n t r o l and s u p p l y of p a r t s and c o n s u m a b l e items. 
B e s i d e s , there are S u p p l y C e n t e r s at the s h o p f l o o r to 
h a n d l e the fast m o v i n g s t o c k s . The r e c o r d s are stored and 
p r o c e s s e d by c o m p u t e r . 
The P a r t s R e c o r d c o n t a i n s f o l l o w i n g i n f o r m a t i o n : 
a . P a r t N o . 
b . D e s c r i p t i o n 
c . M a n u f a c t u r e r 
d . s u p p l i e r 
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e . P a r t Type 
f. P a r t L o c a t i o n (By d e p o t and bin l o c a t i o n ) 
.1 
T h e C o n s u m a b l e R e c o r d contaijbs f o l l o w i n g information: 
I • 
I 
a . C o m m o d i t y / I t e m C o d e 丨 
b . D e s c r i p t i o n 
c . G r a d e / S i z e 
d . M a n u f a c t u r e r 
e . S u p p l i e r 
f• U n i t M e a s u r e 
g . S t o r a g e L o c a t i o n 
To r e q u e s t for any p a r t i c u l a r p a r t , the w o r k s h o p must 
p r o d u c e a r e q u i s i t i o n v o u c h e r d u l y c o m p l e t e d by the gang 
s u p e r v i s o r . The v o u c h e r c o n t a i n s f o l l o w i n g basic 
i n f o r m a t i o n : 
a . N a m e 
b . I d e n t i t y Code Of The T e a m 
b . D e p o t 
c . R e q u e s t e d P a r t s 
d . R e q u e s t e d Q u a n t i t y 
e . A l l o c a t i o n (Bus N o . ) 
f. J o b T y p e (Running R e p a i r / P r e v e n t i v e M a i n t e n a n c e / 
B o d y C o n s t r u c t i o n ) 
B e f o r e going to the S t o r e , the staff from the w o r k s h o p 
f i r s t a p p r o a c h e s the S u p p l y C e n t e r w h i c h m a i n l y issue fast 
m o v i n g s t o c k s . If the p a r t s being r e q u e s t e d is not 
V 
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a v a i l a b l e , the S u p p l y C e n t e r w i l l c o u n t e r s i g n the 
r e q u i s i t i o n v o u c h e r . The w o r k s h o p staff then p r o d u c e the 





W h e n the' S t o r e r e c e i v e s such r e q u i s i t i o n v o u c h e r , it w i l l 
s e a r c h t h r o u g h the c o m p u t e r t e r m i n a l w h e t h e r the r e q u e s t e d 
p a r t is a v a i l a b l e at its own d e p o t . If it is found only 
a v a i l a b l e at a n o t h e r d e p o t , i n t e r d e p o t t r a n s f e r w i l l then 
be r e q u i r e d . The d i v i s i o n w i l l input the d a t a of each issue 
and t r a n s f e r of p a r t , w h i c h t h e n w i l l u p d a t e the record 
o n - l i n e . 
S t o r e D i v i s i o n at the head o f f i c e m o n i t o r s the i n v e n t o r y 
l e v e l . The I n v e n t o r y R e c o r d c o n t a i n s f o l l o w i n g information: 
a . C u r r e n t Stock L e v e l 
b . M a x i m u m S t o c k L e v e l 
c . M i n i m u m Stock L e v e l 
d . S a f e t y S t o c k L e v e l 
e . R e - o r d e r i n g L e v e l 
W h e n a n y p a r t i c u l a r item r e a c h e s the p r e s c r i b e d r e - o r d e r i n g 
l e v e l , it w i l l m a k e r e q u e s t to A d m i n i s t r a t i o n Section for 
r e p l e n i s h m e n t . A d m i n i s t r a t i o n S e c t i o n t h e n informs 
P u r c h a s i n g D e p a r t m e n t the items and q u a n t i t y required by-
r e s p e c t i v e d e p o t s . W h e n the p a r t s are p r o c u r e d and 
d e l i v e r e d to the Stock D i v i s i o n at i n d i v i d u a l d e p o t s , they 
w i l l u p d a t e the record o n - l i n e . 
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O v e r a l l s p e a k i n g , the i n f o r m a t i o n flow p e r t a i n i n g to the 
p a r t s s u p p l y and c o n t r o l is q u i t e s u f f i c i e n t . N o n e t h e l e s s , 
the a u t h o r s s t i l l s u g g e s t KMB to c o n s i d e r i n t r o d u c i n g JIT 
(Just In T i m e ) System to i n v e n t o r y c o n t r o l for p r e v e n t i v e 
m a i n t e n a n c e . T h i s w o u l d h e l p to m i n i m i z e the inventory 
l e v e l c a r r i e d by the c o m p a n y and improve s t o c k t u r n o v e r . 
B e s i d e s , it can e n s u r e the p a r t i c u l a r p a r t s w i l l be 
a v a i l a b l e at the right t i m e . 
F u r t h e r m o r e , to f a c i l i t a t e the cost a c c o u n t i n g of 
m a i n t e n a n c e , it is s u g g e s t e d that the S t o c k C o n t r o l System 
s h o u l d be l i n k e d up w i t h the C o s t A c c o u n t i n g System so that 
the c o s t a l l o c a t i o n w i l l be done a u t o m a t i c a l l y each time 
w h e n p a r t is issued for m a i n t e n a n c e job of a p a r t i c u l a r 
b u s . 
3 • 5 V e h i c l e A n d Ma.ior C o m p o n e n t H i s t o r y R e c o r d i n g S y s t e m 
3 . 5 . 1 Bus R e c o r d i n g S y s t e m 
0 
I n d i v i d u a l d e p o t s keep the r e c o r d s of the b u s e s a l l o c a t e d 
to t h e m . T h e r e is no s t a n d a r d form for r e c o r d . The 
i n f o r m a t i o n p e r t a i n i n g to the b u s e s are k e p t in p a p e r 
f i l e s . O b v i o u s l y such r e c o r d i n g m e t h o d is not d e s i r a b l e for 
m a n a g e m e n t c o n t r o l e s p e c i a l l y w h e n the bus is the core of 
the w h o l e m a i n t e n a n c e s y s t e m . The a u t h o r s suggest that a 
b u s i n f o r m a t i o n system w h i c h c o n t a i n s m a i n t e n a n c e track 
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r e c o r d and a l l o c a t i o n h i s t o r y . The s y s t e m also serves as a 
d a t a b a s e for c o s t a c c o u n t i n g . 
3.5.2 E q u i p m e n t R e c o r d i n g S y s t e m 1 
I i I 
« 
C u r r e n t l y t h e r e is no s p e c i f i c system to record the 
e q u i p m e n t i n f o r m a t i o n . The m a j o r e q u i p m e n t s , such as 
w a s h i n g m a c h i n e , l i f t i n g J a c k , h y d r a u l i c c r a n e , e t c . , are 
r e g a r d e d as fixed a s s e t s and are r e c o r d e d by A c c o u n t i n g 
D e p a r t m e n t in the F i x e d A s s e t R e c o r d , w h i c h c o n t a i n s 
f o l l o w i n g i n f o r m a t i o n : 
a . A s s e t C o d e 
b . D e s c r i p t i o n 
c . M a n u f a c t u r e r 
d . P u r c h a s e D a t e 
e . A s s e t L o c a t i o n (By d e p a r t m e n t , d i v i s i o n and d e p o t ) 
f. U n i t P r i c e 
The i n f o r m a t i o n c o n t a i n e d in F i x e d A s s e t R e c o r d is used for 
i n v e n t o r y c o n t r o l as w e l l as for fixed c o s t and o v e r h e a d 
c o s t a l l o c a t i o n . 
3.5.2 Ma.ior C o m p o n e n t H i s t o r y R e c o r d i n g System 
C u r r e n t l y i n d i v i d u a l d e p o t k e e p s the t r a c k records of 
c e r t a i n m a j o r c o m p o n e n t s such as e n g i n e , gear box and t i r e . 
T h e r e is no s t a n d a r d form for r e c o r d i n g . The records are 
- 3 0 -
PRESENT SITUATION AND PROBLEM AREAS 
k e p t b y s t a n d a l o n e p e r s o n a l c o m p u t e r at i n d i v i d u a l d e p o t s , 
w h i c h i n c l u d e s the m a i n t e n a n c e h i s t o r y and a l l o c a t i o n (at 
w h i c h b u s or as spare r e s e r v e ) . W h e n a b u s or the c o m p o n e n t 
is t r a n s f e r r e d to o t h e r d e p o t , such as for o v e r h a u l , it 
I 
w i l l be a c c o m p a n i e d w i t h a h a r d copy of the track record 
for the d e s t i n a t i o n d e p o t ' s r e f e r e n c e . 
The a u t h o r s s t i l l t h i n k that a s t a n d a r d form for recording 
s h o u l d be d e v e l o p e d so as to e n s u r e the c o m p a t i b i l i t y of 
the i n f o r m a t i o n s y s t e m at i n d i v i d u a l d e p o t s , p a r t i c u l a r l y 
w h e n m a n a g e m e n t r e p o r t s are r e q u i r e d for m o n i t o r i n g the 
p e r f o r m a n c e of i n d i v i d u a l c o m p o n e n t s . 
B e s i d e s , p r e s e n t l y w h e n a bus or c o m p o n e n t is t r a n s f e r r e d 
to o t h e r d e p o t for o v e r h a u l , the d e s t i n a t i o n depot w i l l 
k e e p its own m a i n t e n a n c e r e c o r d . The o r i g i n d e p o t w i l l 
u p d a t e the t r a c k r e c o r d w h e n the r e p o r t t o g e t h e r w i t h the 
bus or the c o m p o n e n t r e t u r n . This r e p r e s e n t s d u p l i c a t e d 
e f f o r t . W h e n a b u s is p e r m a n e n t l y t r a n s f e r r e d to a n o t h e r 
d e p o t , the d e s t i n a t i o n d e p o t even has to input the w h o l e 
參 
t r a c k r e c o r d into its own f i l e . 
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C H A P T E R 4 
SYSTEM D E V E L O P M E N T S T R A T E G Y 
. . . 1 
W h i l e it is n o t e d that at p r e s e n t the m a i n t e n a n c e function ！ 
in K M B is o p e r a t i n g e f f e c t i v e l y and e f f i c i e n t l y , there is ‘ 
st i l l p l e n t y of r o o m s for i m p r o v e m e n t b e c a u s e of the 
i n a d e q u a c y of the c u r r e n t M . I . S . in the bus m a i n t e n a n c e 
s e c t i o n to cope w i t h the r a p i d g r o w t h in fleet s i z e . 
A s s t a t e d in the A u d i t R e p o r t “ Im p r o v i n g V e h i c l e 
M a n a g e m e n t in L o c a l G o v e r n m e n t " w h i c h is p r e p a r e d by the 
U . K . A u d i t C o m m i s s i o n in 1 9 8 4 , “ A u t h o r i t i e s with fleet 
size above 100 v e h i c l e s s h o u l d c o n s i d e r c o m p u t e r i s i n g their 
m a n a g e m e n t i n f o r m a t i o n s y s t e m , and above 250 v e h i c l e s the 
b e n e f i t s of c o m p u t e r i z a t i o n w i l l be c o n s i d e r a b l e " . 
O b v i o u s l y the fleet size of K M B is w e l l above the 
r e c o m m e n d a t i o n and the r e c e n t d e v e l o p m e n t in c o m p u t e r s also 
u r g e s the a p p l i c a t i o n of c o m p u t e r in the M . I . S . s y s t e m . 
H a v i n g t a k e n the p r e s e n t s i t u a t i o n of the KMB m a i n t e n a n c e 
s e c t i o n into c o n s i d e r a t i o n , it is r e c o m m e n d e d that a new 
c o m p u t e r i s e d M . I . S . s h o u l d be e s t a b l i s h e d . The 
r e c o m m e n d a t i o n is based on the f o l l o w i n g c o n s i d e r a t i o n : 
(1) The c u r r e n t M . I . S . is u n a b l e to cope with the 
rapid g r o w t h in the a m o u n t of i n f o r m a t i o n to be 
p r o c e s s e d . M a n a g e m e n t needs i n f o r m a t i o n in m a k i n g 
- 3 2 - 、 V 
SYSTEM DEVELOPMENT STRATEGY 
d e c i s i o n . The i n f o r m a t i o n p r o v i d e d by the c u r r e n t 
s y s t e m is i n s u f f i c i e n t and the i n a c c u r a c y involved 
also a d v e r s e l y a f f e c t s the c o n f i d e n c e of the 
I 
I 
m a n a g e m e n t on the c u r r e n t M . I • S . I 
i 
f 
(2) In v i e w of the g r e a t a m o u n t of i n f o r m a t i o n to be 
p r o c e s s e d and the close c o m m u n i c a t i o n required 
a m o n g s t the m a i n t e n a n c e d e p o t s , the current 
p i e c e - m e a l c o m p u t e r i z a t i o n s t r a t e g y is no longer 
able to cope w i t h the n e e d s . The d e c r e a s i n g price 
of m i n i - c o m p u t e r s in the r e c e n t years also promote 
the c o s t - e f f e c t i v e n e s s of an i n - d e p t h 
c o m p u t e r i z a t i o n e f f o r t . 
(3) The m a i n t e n a n c e d e p o t s of KMB are quite scattered 
and i n f o r m a t i o n flow b e t w e e n d e p o t s becomes quite 
d i f f i c u l t . A c o m p u t e r i s e d M . I . S . n e t w o r k is 
r e c o m m e n d e d to f a c i l i t a t e the i n f o r m a t i o n flow and 
improve the c o o r d i n a t i o n among the d e p o t s . 
No m a t t e r how p o w e r f u l a c o m p u t e r m a y b e , the quality of 
its o u t p u t d e p e n d s on its input q u a l i t y . T h e r e f o r e , in the 
p r o c e s s of d e v e l o p i n g the c o m p u t e r i s e d n e t w o r k , a d a t a 
c o l l e c t i o n s y s t e m is also d e s i g n e d . B e f o r e the data to be 
V 
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i n p u t t e d and p r o c e s s e d by the c o m p u t e r s , in m a n y 
c i r c u m s t a n c e s the d a t a has to be c o l l e c t e d m a n u a l l y . In our 
c a s e , l a r g e a m o u n t of d a t a p a r t i c u l a r l y the job time has to 
be c o l l e c t e d by m a n u a l m e a n s . T h e r e f o r e , d e v e l o p m e n t of 
t h o s e m a n u a l d a t a c o l l e c t i o n s y s t e m s w i l l also be 
c o n s i d e r e d in this s t u d y . 
In s h o r t , the d e v e l o p m e n t of the new M . I . S . w i l l be in two 
m a j o r a s p e c t s : 
(1) To d e s i g n a s u i t a b l e c o m p u t e r i s e d n e t w o r k w h i c h is 
c a p a b l e of p r o c e s s i n g the d a t a in an e f f e c t i v e 
w a y . The system w i l l also f a c i l i t a t e the 
« 
i n f o r m a t i o n flow among the d e p o t s . 
(2) To e s t a b l i s h an e f f e c t i v e s y s t e m to c o l l e c t data 
for inputting to the c o m p u t e r s . The scope of w o r k 
in this a s p e c t is to set up the d a t a c o l l e c t i o n 
p r o c e d u r e s and d o c u m e n t s for r e c o r d i n g the d a t a . 
The h u m a n b e h a v i o r e l e m e n t s shall also be 
c o n s i d e r e d , for i n s t a n c e s , how to raise the 
officers，s a w a r e n e s s on the i m p o r t a n c e of the d a t a 
a c c u r a c y is one of the m a j o r i s s u e s . 
No d o u b t the m a j o r c l i e n t s of the new M . I . S . w i l l be the 
m a n a g e m e n t staff and their n e e d s have to be a c c o m m o d a t e d . 
On the o t h e r h a n d、 the need of the o p e r a t i o n a l staff should 
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a l s o be t a k e n into a c c o u n t as m o s t of the d a t a is to be 
c o l l e c t e d and i n p u t t e d to the s y s t e m by t h e m . T h e r e f o r e , 
the new M . I . S . should be u s e r f r i e n d l y and the e d u c a t i o n a l 
b a c k g r o u n d s of d i f f e r e n t g r o u p s of u s e r s have to be taken ！ 
I 
into a c c o u n t . ； 
H a v i n g d i s c u s s e d the a b o v e p o i n t s , the p o s s i b l e options to 
d e v e l o p the c o m p u t e r i s e d system are e x a m i n e d . T h e r e are 
n u m e r o u s o p t i o n s a v a i l a b l e and the t h r e e m a j o r s options are 
s t u d i e d : 
(1) S t a n d - a l o n e C o m p u t e r for Each S e c t i o n 
A t p r e s e n t some s e c t i o n s have been i n s t a l l e d 
m i c r o - c o m p u t e r w h i c h are u s e d to p r o c e s s the data 
u s e f u l for the o w n e r s e c t i o n s . The d e v e l o p m e n t of those 
c o m p u t e r s is in a p i e c e - m e a l a p p r o a c h and the c o m p u t e r 
is d e s i g n e d s o l e l y to m e e t the o p e r a t i o n a l n e e d s . 
W h i l e this ^approach can m e e t the s h o r t - t e r m users‘ 
r e q u i r e m e n t , these f r a g m e n t a r y c o m p u t e r system has 
l i t t l e use in m a n a g e m e n t p l a n n i n g . F u r t h e r m o r e , the use 
of the s t a n d - a l o n e c o m p u t e r s in i n f o r m a t i o n sharing is 
d i f f i c u l t . 
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(2) P e r s o n a l C o m p u t e r L o c a l A r e a N e t w o r k (PC L A N ) 
A p o s s i b l e w a y to f a c i l i t a t e the sharing of i n f o r m a t i o n 
is by m e a n s of local a r e a n e t w o r k . Even though the cost 
of the PC LAN is c h e a p e r than the m i n i - c o m p u t e r n e t w o r k 
to be d i s c u s s e d in the l a t e r s e c t i o n , the limited data 
p r o c e s s i n g c a p a c i t y of the system r e s t r i c t s its use in 
the new M . I . S . 
(3) M i n i - C o m p u t e r N e t w o r k 
The c o m p l e x i t y and the a m o u n t of d a t a to be p r o c e s s e d 
j u s t i f y the a p p l i c a t i o n of a m i n i - c o m p u t e r n e t w o r k in 
the new M . I . S . Even t h o u g h the cost of the system may 
be the h i g h e s t among the t h r e e o p t i o n s , the b e n e f i t s 
a r i s e n (to be d i s c u s s e d in Section 8) ensures the 
c o s t - e f f e c t i v e n e s s of the s y s t e m . 
1 
0 
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C H A P T E R 5 
SYSTEM D E S I G N 
5 • 1 S y s t e m O v e r v i e w 
The new m a n a g e m e n t i n f o r m a t i o n system c o n s i s t s of five major 
s u b s y s t e m s , t h e y are cost a c c o u n t i n g , m a n a g e m e n t p l a n n i n g , 
m a n p o w e r c o n t r o l , stock c o n t r o l , v e h i c l e and m a j o r c o m p o n e n t s . 
D e s i g n of the s y s t e m s f o l l o w s the system d e v e l o p m e n t strategy as 
d i s c u s s e d in the S e c t i o n 4. 
In o r d e r to save e f f o r t in d a t a i n p u t t i n g , a c o m m o n database to 
be d e v e l o p e d for all s u b - s y s t e m s . The s y s t e m d e s i g n also aims to 
m a k e use of the c u r r e n t d a t a b a s e c o n t a i n e d in the main frame so 
t h a t e f f o r t to d e v e l o p the new d a t a base can be m i n i m i z e d . 
SYSTEM O V E R V I E W 
M a n a g e m e n t I n f o r m a t i o n S y s t e m 
C o s t M a n a g e m e n t M a n p o w e r Stock Vehicle 
A c c o u n t i n g P l a n n i n g C o n t r o l C o n t r o l and 
S y s t e m System System System C o m p o n e n t s 
—J System 
C o m m o n D a t a Base 
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5•1 C o s t A c c o u n t i n g S y s t e m 
The c o s t a c c o u n t i n g s y s t e m is to support the c a l c u l a t i o n and 
_ I 
c h a r g i n g of job c o s t s i . e . l a b o r , m a t e r i a l and o v e r h e a d , j t o each 
I 
job and b u s . The b o n u s to the m a i n t e n a n c e staff w i l l also be 
c a l c u l a t e d in the s y s t e m to support the m a i n frame c o m p u t e r (IBM 
4 3 8 1 ) w h i c h is b e i n g u s e d in the A c c o u n t s D e p a r t m e n t of K M B . 
C o s t A c c o u n t i n g S y s t e m O v e r v i e w 
M a i n Frame 
C o m p u t e r 
in 
A c c o u n t s 
D e p a r t m e n t 
1 
Cost A c c o u n t i n g System 
Job C o s t S u b - s y s t e m B o n u s S u b - s y s t e m 
M a t e r i a l 'Overhead D i r e c t Standard 
F i l e File Labor Job Time 
File Sub-system 
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5.1.1 J o b C o s t Sub-svstRTn 
T h e c u r r e n t "job card" system w i l l be r e t a i n e d in the new 
M . I . S . O n c e a job is i n i t i a t e d for p r o v i s i o n of service by 
the m a i n t e n a n c e d e p o t s , a job card k i l l be i s s u e d . Instead 
of b e i n g p r e p a r e d m a n u a l l y , the job c a r d s w i l l be issued by 
the c o m p u t e r s . For the p u r p o s e of r e c o r d i n g the job c o s t , 
the job card w i l l also serve to m o n i t o r the job p r o g r e s s 
and w o r k e r ' s p e r f o r m a n c e . D e t a i l s of such m a n p o w e r c o n t r o l 
f u n c t i o n are d i s c u s s e d in the later S e c t i o n . 
For the p r e v e n t i v e m a i n t e n a n c e , the standard m a i n t e n a n c e 
m a t e r i a l and p a r t s r e q u i r e d for c o m p l e t i o n of the scheduled 
job w i l l be r e c o r d e d in the M a t e r i a l F i l e . The m a t e r i a l 
c o s t r e q u i r e d for c a r r y i n g out a p l a n n e d m a i n t e n a n c e job is 
thus k n o w n in a d v a n c e . 
For the r e p a i r J o b , e a c h r e p a i r task has c o r r e s p o n d i n g 
m a t e r i a l or p a r t s n e e d e d w h i c h i n f o r m a t i o n is also 
c o n t a i n e d in the M a t e r i a l F i l e . For e x a m p l e , if a job card 
is i s s u e d for a t a s k " r e p l a c e m e n t of r a d i a t o r " , the M . I . S . 
can o b t a i n the i n f o r m a t i o n from its M a t e r i a l File that a 
s p a r e p a r t "radiator" is r e q u i r e d , T h e a d v a n t a g e of the 
s y s t e m is t h a t the m a n a g e m e n t can know w e l l in advance the 
m a t e r i a l c o s t r e q u i r e d for c o m p l e t i o n of a t a s k . 
% 
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A " S t a n d a r d Job T i m e S u b - s y s t e m " is also e s t a b l i s h e d in the 
M . I . S . and the s t a n d a r d m a n h o u r s to be spent in all tasks 
are stored in it. S i m i l a r to m a t e r i a l c o s t , the d i r e c t 
l a b o r c o s t can be c a l c u l a t e d by the S t a n d a r d Job Time | 
S u b - s y s t e m b e f o r e the job is c a r r i e d o u t , | 
B a s e d on the p r e - d e t e r m i n e d o v e r h e a d a b s o r p t i o n rate w h i c h 
is r e c o r d e d in the " O v e r h e a d F i l e " , the o v e r h e a d cost of 
the jobs can also be e s t i m a t e d . T h u s , the total job cost 
for e a c h job can be e s t i m a t e d w e l l b e f o r e the job is 
c a r r i e d o u t . 
The b e n e f i t is that the m a n a g e m e n t can base on the figure 
to c h e c k if the job is "value for m o n e y " . For i n s t a n c e s , 
s h o u l d the e s t i m a t e d t o t a l Job cost for repairing an engine 
be h i g h e r than the r e p l a c e m e n t c o s t , the engine should be 
r e p l a c e d instead of r e p a i r . 
W h e n the job is c o m p l e t e , the a c t u a l m a t e r i a l consumed and 
the a c t u a l job time w i l l be inputted to the c o m p u t e r , an 
e x c e p t i o n a l r e p o r t w i l l be issued to the m a n a g e m e n t should 
the a c t u a l c o s t be h i g h l y d e v i a t e d from the e s t i m a t i o n . 
In fact the cost e s t i m a t i o n can be c a r r i e d out m a n u a l l y . 
H o w e v e r , the large n u m b e r of jobs and the vast amount of 
i n f o r m a t i o n cause the m a n u a l c a l c u l a t i o n to be too costly 
a n d s i m p l y not f e a s i b l e . W i t h the c o m p u t e r s , i n f o r m a t i o n 
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s e a r c h and c a l c u l a t i o n can be c o m p l e t e d in a fraction of 
s e c o n d and thus job c o s t e s t i m a t i o n can be carried o u t . 
.1 
The J o b C o s t S u b - s y s t e m isjalso u s e f u l in financial 
p l a n n i n g . W i t h the informa丨tion in the M . I . S . , the 
m a n a g e m e n t can a c c u r a t e l y p r o j e c t the impact on the b u d g e t 
s h o u l d the fleet size v a r y . A l s o , the cost i m p l i c a t i o n of 
u p g r a d i n g the m a i n t e n a n c e s t a n d a r d , e . g . more frequent 
r o u t i n e s e r v i c i n g or o v e r h a u l can be a c c u r a t e l y e s t i m a t e d . 
T h e r e f o r e , the m o s t c o s t - e f f e c t i v e m a i n t e n a n c e s t r a t e g y can 
be f o r m u l a t e d . 
5.1.2 B o n u s S u b - s y s t e m 
The "Bonus S u b - s y s t e m " is to s u p p o r t the m a i n f r a m e c o m p u t e r 
in the A c c o u n t s D e p a r t m e n t to c a l c u l a t e the bonus for the 
w o r k e r s . A n " s t a n d a r d job time “ incentive scheme is to be 
i n t r o d u c e d ( D e t a i l s of the scheme is in Section 5.3), the 
f u n c t i o n of the "Bonus File" is to compare the standard job 
time w i t h the workers‘s p e r f o r m a n c e and based on its own 
s t o r e d b o n u s d a t a b a s e to set up a bonus ratio for each 
w o r k e r s . The m a i n f r a m e c o m p u t e r w i l l take the bonus ratio 
in c a l c u l a t i o n of the real w a g e s of the w o r k e r s . 
V 
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5•2 M a n a g e m e n t P l a n n i n g S y s t e m 
M a n a g e m e n t P l a n n i n g S y s t e m 
R u n n i n g R e p a i r P r e v e n t i v e M a i n t e n a n c e 
S u b s y s t e m . S u b s y s t e m 
S t a n d a r d T a s k M a i n t e n a n c e S c h e d u l e 
F i l e — T — F i l e 
Job C a r d 
S u b s y s t e m 
M a n p o w e r 
C o n t r o l S y s t e m M a t e r i a l 
File 
S t o c k C o n t r o l 
S y s t e m 
5 . 2 . 1 R u n n i n g R e p a i r S u b s y s t e m 
T h e s y s t e m s h o u l d be a b l e to p e r f o r m the f o l l o w i n g 
f u n c t i o n s : ‘ 
a . C h e c k a g a i n s t the s c h e d u l e of p r e v e n t i v e 
m a i n t e n a n c e . 
b . I n i t i a t e a job and issue a Job c a r d . 
c . C l a s s i f y the job as s t a n d a r d or non-standard. 
d . E s t i m a t e the m a n h o u r s r e q u i r e d . 
e . R e c o r d the jobs d o n e and p a r t s u s e d . 
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W h e n a d r i v e r r e p o r t s d e f e c t s or a b r e a k d o w n bus is 
t o w e d - i n for r e p a i r , the r e c e p t i o n staff should conduct a 
p r e l i m i n a r y i n s p e c t i o n to d e t e r m i n e the job required to be 
.1 
d o n e . I I 
I I 
A l i s t of s t a n d a r d r e p a i r t a s k s w i t h codes retrieved from 
the S t a n d a r d T a s k s File are shown on the terminal s c r e e n . 
The r e c e p t i o n staff c h o o s e s from the list either by direct 
e n t r y or by p u l l d o w n m e n u m e t h o d . The bus n o . will then be 
e n t e r e d to c h e c k a g a i n s t the s c h e d u l e of p r e v e n t i v e 
m a i n t e n a n c e in the M a i n t e n a n c e S c h e d u l e F i l e . If the bus is 
due for p r e v e n t i v e m a i n t e n a n c e w i t h i n two w e e k s , the 
s u p e r v i s o r should d e t e r m i n e w h e t h e r the job can be 
d e f e r r e d , or the p r e v e n t i v e m a i n t e n a n c e should be a d v a n c e d . 
In c a s e of n o n - s t a n d a r d w o r k i t e m s , r e c e p t i o n staff is 
a l l o w e d to add new tasks w i t h e s t i m a t e d m a n h o u r s to the 
w o r k o r d e r by u s i n g A d d Job S c r e e n . A n o n - s t a n d a r d task ‘ 
r e p o r t w i l l be p r o d u c e d to h i g h l i g h t t h o s e n o n - s t a n d a r d 
t a s k s for v e t t i n g and s t a n d a r d i z i n g the d e s c r i p t i o n and 
c o d e s . 
A f t e r c r e a t i n g the r u n n i n g r e p a i r w o r k order and t a s k s , 
t h r o u g h the Job C a r d S u b s y s t e m the job card will be printed 
at a l o c a l p r i n t e r . The w o r k s h o p staff w i l l make request 
for p a r t s m a n u a l l y by w r i t i n g on the job card and produce 
it to Store D i v i s i o n . R e q u e s t e d p a r t s w i l l be issued 
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t o g e t h e r w i t h an issue n o t e . P a r t s issued w i l l be c h a r g e d 
a g a i n s t the job c o n c e r n e d t h r o u g h the Stock C o n t r o l S y s t e m , 
5.2.2 P r e v e n t i v e M a i n t e n a n c e S u b s y s t e m 
The s y s t e m should be able to p e r f o r m the following 
f u n c t i o n s : 
a . S c h e d u l e the p r e v e n t i v e m a i n t e n a n c e of all 
c a t e g o r i e s , and avoid o v e r l a p p i n g jobs w i t h i n a 
p r e s c r i b e d i n t e r v a l , 
b . Self A d j u s t e d to the a v a i l a b i l i t y level at 
i n d i v i d u a l d e p o t . 
c . I n i t i a t e a job and issue a job c a r d . 
d . G i v e a d v a n c e n o t i c e to the o r i g i n d e p o t . 
e . E s t i m a t e the m a n - h o u r s r e q u i r e d . 
f. List the p a r t s r e q u i r e d , 
g . R e c o r d the jobs done and p a r t s u s e d . 
B a s e on the p r e - d e t e r m i n e d i n t e r v a l s and stipulated 
c r i t e r i a , the s y s t e m s c h e d u l e s the r e s p e c t i v e types of、 
0 
p r e v e n t i v e m a i n t e n a n c e and stored in the M a i n t e n a n c e 
S c h e d u l e F i l e . If a bus has m o r e than one type of 
p r e v e n t i v e m a i n t e n a n c e w i t h i n two w e e k s , the upper grade 
one w i l l be a d v a n c e d to r e p l a c e the lower grade o n e . (For 
e x a m p l e , the COR i n s p e c t i o n should be a d v a n c e d to replace 
the m o n t h l y check if the two d a t e s fall w i t h i n two w e e k s 
i n t e r v a l . ) ^ 
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T h e s c h e d u l e w i l l c o n t i n u o u s l y self a d j u s t e d to the 
a v a i l a b i l i t y level at i n d i v i d u a l d e p o t . By, linking up w i t h 
R u n n i n g R e p a i r S u b s y s t e m , w h e n the n u m b e r of buses r e t a i n e d 
off the road for r u n n i n g r e p a i r is h i g h , the system w i l l 
a u t o m a t i c a l l y a d j u s t the s c h e d u l e so as to d r a s t i c a l l y 
r e d u c e the a v a i l a b i l i t y at t h a t p a r t i c u l a r d e p o t . 
T h e s y s t e m w i l l give a 3 - d a y a d v a n c e n o t i c e to the o r i g i n 
d e p o t by p r i n t out at local p r i n t e r . T h i s w i l l enable the 
•“ o r i g i n d e p o t to p l a n a h e a d and a r r a n g e the t r a n s f e r e n c e of 
the bus if the m a i n t e n a n c e task is not going to done at its 
o w n p l a c e . 
O n the o t h e r h a n d , t h r o u g h the Job Card S u b s y s t e m a job 
card w i l l be issued at l o c a l p r i n t e r at the d e s t i n a t i o n 
d e p o t . This a l l o w s the s u p e r v i s o r to p l a n the work of the 
t e a m a h e a d . F u r t h e r m o r e , by r e f e r r i n g to the M a t e r i a l File 
the s y s t e m should h a v e a l r e a d y list the standard parts 
r e q u i r e d and to be r e s e r v e d by Store D i v i s i o n . A p i c k - u p 
list w i l l be issued -together w i t h the Job c a r d . 
If a d d i t i o n a l p a r t s are r e q u i r e d , it w i l l be w r i t t e n on the 
job c a r d . By p r o d u c i n g the p i c k - u p list and the job c a r d , 
the w o r k s h o p staff w i l l o b t a i n the n e c e s s a r y parts from the 
i 
store D i v i s i o n . The issued part? w i l l be charged against 
I 
the job c o n c e r n e d t h r o u g h the Stock C o n t r o l System, 
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5.2.3 P e r f o r m a n c e I n d i c a t o r s 
a . B u s A v a i l a b i l i t y 
I / 
I ) I I 
T o t a l 丨no. — N o . of bus 
of bus off the road 
B u s A v a i l a b i l i t y = X 100% 
T o t a l n o . 
of bus 
The r e p o r t i n d i c a t e s the o v e r a l l p e r f o r m a n c e of Service 
D e p a r t m e n t . The n o . of b u s off the road includes those 
r e t a i n e d in d e p o t for r u n n i n g r e p a i r or for p r e v e n t i v e 
m a i n t e n a n c e . 
b . D o w n T i m e R a t i o 
N o . of bus h o u r 
off the road 
D o w n T i m e R a t i o 
T o t a l 
bus h o u r s 
T h e D o w n T i m e m e a s u r e the p e r f o r m a n c e of individual 
b u s . T h i s r e p o r t c a n h i g h l i g h t those w i t h down time 
e x c e e d i n g a p r e d e t e r m i n e d rate such as 0 . 7 5 . The 
o v e r a l l d o w n time in turn is an index of the q u a l i t y of 
the m a i n t e n a n c e w o r k , i n c l u d i n g running repair and 
p r e v e n t i v e m a i n t e n a n c e . 
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T h e n o . of bus h o u r off the road is the actual time 
s p e n t for running r e p a i r in the m o n t h . Total bus hours 
is the e x p e c t e d t o t a l o p e r a t i n g h o u r s of the bus in the 
.1 
s a m e m o n t h , I t 
1 
i 
c . S t a n d a r d Time Discrepancy-
S t a n d a r d Time D i s c r e p a n c y = A c t u a l T i m e 一 Standard Time 
B y c o m p a r i n g the s t a n d a r d time for a p a r t i c u l a r job and 
the a c t u a l time s p e n t , m a n a g e m e n t can m o n i t o r the 
p e r f o r m a n c e of the s h o p f l o o r s t a f f . This w o r k s p a r a l l e l 
w i t h the M a n p o w e r C o n t r o l S y s t e m . 
A s i g n i f i c a n t n e g a t i v e d i s c r e p a n c y m a y r e p r e s e n t the 
e f f i c i e n c y of the team is n o t up to s t a n d a r d . By 
a n a l y z i n g the job c a r d , m a n a g e m e n t can h i g h l i g h t the . 
r e a s o n for the d i s c r e p a n c y . 
‘ -x 
5.3 M a n p o w e r P l a n n i n g S y s t e m 
A s d i s c u s s e d in S e c t i o n 3 . 3 , the m a j o r p r o b l e m in the 
c u r r e n t m a n p o w e r p l a n n i n g s y s t e m can be s u m m a r i z e d in the 
t h e e m a j o r a s p e c t s : 
(i) D i f f i c u l t y in B a l a n c i n g the W o r k l o a d Among D e p o t s , 
(ii) L a c k of "value for Money" c o n t r o l , 
( i i i ) L a c k of I n f o r m a t i o n in P e r f o r m a n c e M o n i t o r i n g . 
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It is b e l i e v e d t h a t the i n t r o d u c t i o n of the c o m p u t e r i s e d 
M . I . S . c a n i m p r o v e the s i t u a t i o n . The s y s t e m o v e r v i e w of the 




i M a n p o w e r C o n t r o l S y s t e m 
O v e r v i e w 
Cost A c c o u n t i n g 
System 
S t a n d a r d Job Time 
S u b - s y s t e m 
P r e v e n t i v e M a n p o w e r 
M a i n t e n a n c e C o n t r o l 
S u b - s y s t e m S y s t e m 
M a n p o w e r 
A v a i l a b i l i t y 
S u b - s y s t e m 
5 . 3 . 1 S t a n d a r d Job T i m e S u b - s y s t e m 
In o r d e r to e n s u r e p r o p e r m a n p o w e r u t i l i z a t i o n , the m a n a g e m e n t 
0 
h a s to k n o w the t o t a l l a b o r r e q u i r e d to h a n d l e all the jobs 
t h a t h a v e b e e n a l l o c a t e d to the m a i n t e n a n c e d e p o t s . In the 
c u r r e n t s y s t e m , o n l y the o v e r h a u l a c t i v i t y has been set up w i t h 
a s t a n d a r d j o b time w h i c h is d e s i g n e d to serve the incentive 
s c h e m e in the o v e r h a u l c e n t r e s . 
T h e n e w " S t a n d a r d Job T i m e S u b - s y s t e m " is designed to extend 
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the s t a n d a r d job time p r a c t i c e in the o v e r h a u l jobs to 
o t h e r m a i n t e n a n c e a c t i v i t i e s . R e f e r e n c e is m a d e to the 
M . I . S . in the V e h i c l e M a i n t e n a n c e S e c t i o n s of the 
E l e c t r i c a l & M e c h a n i c a l S e r v i c e s D e p a r t m e n t (EMSD) of Hong 
t 
K o n g G o v e r n m e n t , 丨 
It is n o t e d in E M S D e x p e r i e n c e t h a t such standard Job time 
c a n a l s o be a p p l i e d in the r e p a i r jobs and the r e s u l t s , as 
a d v i s e d by the E M S D m a n a g e m e n t , is s a t i s f a c t o r y . Sample of 
a l i s t of r e p a i r t a s k and its s t a n d a r d job time being used 
in E M S D is a t t a c h e d as A p p e n d i x 3. 
T h e b e n e f i t of this s t a n d a r d job time s y s t e m is that before 
a J o b is a c t u a l l y c a r r i e d o u t , the m a n a g e m e n t can have a 
q u i t e a c c u r a t e idea on the d i r e c t labor to be spent on the 
j o b . S u c h i n f o r m a t i o n is v e r y i m p o r t a n t in the respects of 
w o r k l o a d b a l a n c i n g and v a l u e for m o n e y c o n s i d e r a t i o n . 
A s s t a t e d in S e c t i o n 3 . 1 , the job c a r d s are to be issued by 
the c o m p u t e r s . For those p l a n n e d m a i n t e n a n c e w h i c h has 
e s t a b l i s h e d a p r e - d e t e r m i n e d s c h e d u l e , the job can be 
p r i n t e d fully a u t o m a t i c a l l y by the c o m p u t e r . The 
i n f o r m a t i o n r e g a r d i n g the p l a n n e d m a i n t e n a n c e schedule w i l l 
be s t o r e d in the " P r e v e n t i v e M a i n t e n a n c e F i l e " . For the 
r e p a i r Jobs w h i c h c a n n o t be p l a n n e d , the s h o p f l o o r 
m a n a g e m e n t has to input the r e q u i r e d r e p a i r tasks to the 
c o m p u t e r s for p r o c e s s i n g of the c o r r e s p o n d i n g job c a r d s . 
- 4 9 -
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W i t h r e f e r e n c e to the " S t a n d a r d Job T i m e S u b - s y s t e m " , the 
t o t a l m a n p o w e r r e q u i r e d by e a c h d e p o t to c o m p l e t e t h e i r 
j o b s is k n o w n in a d v a n c e . The i n f o r m a t i o n p r o v i d e d by the 
M . I . S . a l l o w s the m a n a g e m e n t to b a l a n c e the w o r k l o a d among 
I 
d e p o t s . S h o u l d the m a n p o w e r r e q u i r e d by a d e p o t is found 
h i g h e r t h a n its a v a i l a b l e m a n p o w e r (which d a t a is stored in 
the " M a n p o w e r A v a i l a b i l i t y S u b - s y s t e m ) , some of its jobs 
c a n be t r a n s f e r r e d to o t h e r d e p o t s w h i c h are found to have 
s u r p l u s m a n p o w e r . 
The m a j o r a d v a n t a g e of the w o r k l o a d b a l a n c i n g is that the 
c u r r e n t m a n p o w e r " b u f f e r " a l l o w e d in each d e p o t can be 
r e d u c e d s i g n i f i c a n t l y . The p o s s i b l e saving from this 
i m p r o v e m e n t is d i s c u s s e d in S e c t i o n 8. 
B e s i d e s the f i n a n c i a l s a v i n g , the m e a s u r e can m i n i m i z e the 
a r g u m e n t s b e t w e e n the o v e r h a u l c e n t r e s and the running 
d e p o t s on the d e f i n i t i o n of "major r e p a i r s " . In future only 
t h o s e r e p a i r j o b s w h i c h h a v e the s t a n d a r d job time over a 
-i 
p r e - d e t e r m i n e d s t a n d a r d m a n h o u r s w i l l be c l a s s i f i e d as 
m a j o r r e p a i r s and be a l l o w e d to be t r a n s f e r r e d from the 
r u n n i n g d e p o t to the o v e r h a u l c e n t r e s . I n s t e a d of judging 
the r e q u i r e d m a n h o u r s by e x p e r i e n c e , a s t a n d a r d is now 
e s t a b l i s h e d . 
A s b r i e f l y d i s c u s s e d u n d e r the C o s t A c c o u n t i n g S y s t e m , the 
s t a n d a r d job time s u b - s y s t e m and the m a t e r i a l cost 
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s u b - s y s t e m c a n w o r k t o g e t h e r to p r o v i d e a "value for m o n e y " 
s t u d y on t h e r e p a i r t a s k s , o n l y t h o s e b e i n g c o s t - e f f e c t i v e 
w i l l p r o c e e d . 
5 . 3 . 2 P r e v e n t i v e M a i n t e n a n c e S u b - s y s t e m 
T h e p r e v e n t i v e m a i n t e n a n c e s u b - s y s t e m is to store the time 
s c h e d u l e f o r a l l the r e q u i r e d s e r v i c i n g , o v e r h a u l s and road 
s a f e t y t e s t s . T h e S u b - s y s t e m s h a l l w o r k w i t h the m a n p o w e r 
a v a i l a b i l i t y s u b - s y s t e m to d i s t r i b u t e the w o r k l o a d e v e n l y 
t h r o u g h o u t t h e y e a r and a m o n g d e p o t s . 
5 . 3 . 3 M a n p o w e r A v a i l a b i l i t y S u b - s y s t e m 
T h e M a n p o w e r A v a i l a b i l i t y S u b - s y s t e m r e c o r d s the t o t a l 
m a n p o w e r a v a i l a b l e in e a c h d e p o t and how such m a n p o w e r is 
d i s t r i b u t e d i n t o d i f f e r e n t e l e m e n t s . B e s i d e s for the 
p u r p o s e of w o r k l o a d b a l a n c i n g as s t a t e d in S e c t i o n 5 . 3 . 1 , 
the s u b - s y s t e m also s e r v e s to p r o v i d e i n f o r m a t i o n in 
p e r f o r m a n c e m o n i t o r i n g . . 
T h e c h a l l e n g e in t h i s s u b - s y s t e m is how to c o l l e c t the 
m a n p o w e r d i s t r i b u t i o n and w h a t s h o u l d be the 
c l a s s i f i c a t i o n s . E x p e r i e n c e in E M S D is t a k e n into 
c o n s i d e r a t i o n w h e n the d a t a c o l l e c t i o n s y s t e m is d e s i g n e d . 
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In the E M S D , a " D a i l y Time S h e e t " is u s e d for the 
s h o p f l o o r w o r k e r s to self r e c o r d the d i s t r i b u t i o n of their 
d a i l y w o r k i n g t i m e . A s a m p l e of the E M S D time record sheet 
is a t t a c h e d as A p p e n d i x 4 for r e f e r e n c e . 
T h e w o r k t i m e of the w o r k e r s is m a i n l y d i v i d e d into three 
m a i n e l e m e n t s , t h e y are job t i m e , s h o p w o r k time and lost 
t i m e . D e t a i l e d c l a s s i f i c a t i o n of the time e l e m e n t s is also 
s h o w n in the A p p e n d i x 5. It is c o n s i d e r e d similar system to 
be also a p p l i c a b l e in K M B . 
W i t h the d a t a r e c o r d e d in the M a n p o w e r C o n t r o l S u b - s y s t e m , 
the m a n a g e m e n t can m o n i t o r the p e r f o r m a n c e of each d e p o t , 
and in c e r t a i n e x t e n t , the p e r f o r m a n c e of e a c h . w o r k e r . The 
f o l l o w i n g p e r f o r m a n c e i n d i c a t o r s are c o n s i d e r e d u s e f u l and 
to be p r e p a r e d by the new M . I . S , : 
A . M a n p o w e r A v a i l a b i l i t y in E a c h D e p o t 
M a n p o w e r Job W o r k T i m e + Shop Work Time 
A v a i l a b i l i t y = 
in E a c h T o t a l A v a i l a b l e M a n h o u r 
D e p o t 
w h e r e T o t a l A v a i l a b l e M a n h o u r 
= J o b W o r k Time + Shop W o r k Time + Lost Time 
+ A b s e n c e T i m e 
T h i s P e r f o r m a n c e i n d i c a t o r m e a s u r e s the a v a i l a b i l i t y of 
m a n p o w e r for w o r k e r s . The h i g h e r the r a t i o , the better 
p e r f o r m a n c e of the d e p o t s in u t i l i z a t i o n of their 
a v a i l a b l e m a n h o u r s in the p r o d u c t i v e a r e a s , 
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B . P r o p o r t i o n of P l a n n e d M a i n t e n a n c e 
P r o p o r t i o n of P l a n n e d M a i n t e n a n c e M a n h o u r s 
P l a n n e d I = 
M a i n t e n a n c e ！ T o t a l M a i n t e n a n c e M a n h o u r s •I 
I 
i I 
w h e r e T o t a l M a i n t e n a n c e M a n h o u r s 
= T o t a l R e p a i r M a n h o u r s + Total P l a n n e d M a i n t e n a n c e 
M a n h o u r s 
T h i s p e r f o r m a n c e i n d i c a t o r m e a s u r e s the d e g r e e of jobs 
in a d e p o t that is p l a n n e d . The h i g h e r the ratio m e a n s 
the w o r k is b e t t e r c o n t r o l l e d , e . g . in r e s p e c t of stock 
c o n t r o l , m a n p o w e r p l a n n i n g e t c . O n the other h a n d , a low 
r a t i o m e a n s that the d e p o t has spent a lot of time on 
r e p a i r i n g and a t t e n t i o n m a y have to be d r a w n on the 
m a i n t e n a n c e s t r a t e g y of the d e p o t , 
B e s i d e s the a b o v e two i n d i c a t o r s w h i c h aim to r e f l e c t the 
p e r f o r m a n c e of the w h o l e d e p a r t m e n t or i n d i v i d u a l d e p o t , 
p e r f o r m a n c e i n d i c a t o r s are also a v a i l a b l e to m e a s u r e the 
p e r f o r m a n c e on w o r k g a n g s or i n d i v i d u a l b a s i s • 
A• M a n p o w e r E f f i c i e n c y 
T o t a l M a n h o u r s a l l o w e d for Jobs 
M a n p o w e r i . e . S t a n d a r d Job Time 
E f f i c i e n c y T o t a l A c t u a l M a n p o w e r S p e n t on 
Same Jobs 
- 5 3 - . 
SYSTEM DESIGN 
T h i s i n d i c a t o r m e a s u r e s the labor e f f i c i e n c y in 
p e r f o r m i n g t a s k s c o m p a r i n g w i t h the s t a n d a r d . The 
m a n p o w e r e f f i c i e n c y can be taken as the basis for 
i 
e x t e n s i o n of the i n c e n t i v e scheme in o v e r h a u l teams to 
I 
o t h e r depots.! If the ratio is h i g h e r than 100 % , it 
m e a n s the w o r k e r s being c a r r y i n g out the jobs faster 
t h a n the s t a n d a r d and then based on the r a t i o , the 
b o n u s to the w o r k e r can be d e t e r m i n e d . 
B . M a n p o w e r P r o d u c t i v i t y 
M a n p o w e r Job W o r k Time 
P r o d u c t i v i t y Job W o r k + Shop W o r k + Lost Time 
Time Time 
T h e ratio m e a s u r e s the pro'portion of job w o r k in 
r e l a t i o n to the a v a i l a b l e m a n h o u r . A h i g h e r ratio m e a n s 
the w o r k e r s h a v e s p e n t m o r e of their a v a i l a b l e time on 
the p r o d u c t i v e j o b s , 
* 
% 
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5•4 S t o c k C o n t r o l S y s t e m 
5.4.1 T h e S y s t e m 
S t o c k C o n t r o l S y s t e m 
M a t e r i a l JIT S u b s y s t e m P r e v e n t i v e 
F i l e M a i n t e n a n c e 
S u b s y t e m 
I n v e n t o r y S t o c k C o n t r o l 
File S u b s y s t e m 
C o s t i n g A c c o u n t i n g 
S y s t e m 
T h e s y s t e m should be able to p e r f o r m the f o l l o w i n g 
f u n c t i o n s : 
a . R e c o r d p a r t s and c o n s u m a b l e items i n f o r m a t i o n 
i n c l u d i n g the u n i t p r i c e . 
b . U p d a t e the i n v e n t o r y l e v e l . 
c . I n i t i a t e r e - o r d e r i n g w h e n the the i n v e n t o r y d r o p s to 
the p r e s c r i b e d l e v e l . 
d . I n i t i a t e i n t e r - d e p o t t r a n s f e r . 
e . A u t o m a t i c a l l y a l l o c a t e the cost to the job, w h i c h 
in turn w i l l be a l l o c a t e d the c o s t to p a r t i c u l a r 
b u s , and then to the p a r t i c u l a r bus r o u t e . 
- 5 5 - . 
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To c o o r d i n a t e w i t h the JIT S u b s y s t e m , f o l l o w i n g f u n c t i o n s 
are r e q u i r e d : 
a . I n f o r m a t i o n of the s c h e d u l e s of p r e v e n t i v e 
I 
m a i n t e n a n c e are c a p t u r e d from the P r e v e n t i v e j 
I 
1 
• M a i n t e n a n c e S u b s y s t e m . 丨 
b . E s t i m a t e the p a r t s and c o n s u m a b l e s r e q u i r e d two 
w e e k s a h e a d . 
c . B y the i n f o r m a t i o n in the I n v e n t o r y F i l e , check 
a g a i n s t the p r o j e c t e d i n v e n t o r y l e v e l at the 
d e p o t w h e r e the job w i l l be d o n e . 
d . If i n v e n t o r y l e v e l at the w o r k i n g d e p o t is 
i n s u f f i c i e n t , c h e c k the p r o j e c t e d a v a i l a b i l i t y at 
o t h e r d e p o t s and i n i t i a t e i n t e r - d e p o t t r a n s f e r . 
e . R e s e r v e the r e q u i r e d p a r t s and c o n s u m a b l e s in the 
I n v e n t o r y F i l e . 
f. B a s e d of the i n f o r m a t i o n in the M a i n t e n a n c e Schedule 
F i l e of the P r e v e n t i v e M a i n t e n a n c e S u b s y s t e m , 
e s t i m a t e d the r e q u i r e d i n v e n t o r y level one m o n t h 
a h e a d , 
g . C h e c k a g a i n s t the p r o j e c t e d i n v e n t o r y level at all 
d e p o t s and d e t e r m i n e d w h e t h e r r e - o r d e r i n g is 
r e q u i r e d . 
T h e e s t i m a t i o n of r e q u i r e d p a r t s and c o n s u m a b l e s is base on 
the M a n u f a c t u r e r ' s i n f o r m a t i o n / a d v i c e , bus m o d e l , bus route 
w h i c h the bus is d e p l o y e d . 
- 5 6 -
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5 . 4 . 2 P e r f o r m a n c e I n d i c a t o r s 






B y c o m p a r i n g the s t o c k c o n s u m p t i o n r a t e - b e t w e e n m o n t h s 
and d e p o t s , it a l l o w s the m a n a g e m e n t to m o n i t o r the 
c o n s u m p t i o n of p a r t s and c o n s u m a b l e s . 
b . M a t e r i a l C o s t 
T o t a l 
m a t e r i a l c o s t 
M a t e r i a l C o s t P e r Bus 
T o t a l n o . of bus 
at the d e p o t 
B y c o m p a r i n g the a v e r a g e m a t e r i a l c o s t p e r b u s , the 
m a n a g e m e n t c a n m o n i t o r the p e r f o r m a n c e of the 
m a i n t e n a n c e team of d i f f e r e n t d e p o t s and h i g h l i g h t the 
i n e f f i c i e n t u s a g e of p a r t s and c o n s u m a b l e s . 
5 • 5 V e h i c l e A n d Ma.ior C o m p o n e n t s S y s t e m 
* 
5 . 5 . 1 B u s I n f o r m a t i o n S u b s y s t e m 
T h e B u s I n f o r m a t i o n S u b s y s t e m s e r v e s as a d a t a b a s e for 
o t h e r s y s t e m s . It s h o u l d c o n t a i n following i n f o r m a t i o n : 
• - 57 -
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a . B u s N o . 
b . B u s T y p e C o d e 
c . M a n u f a c t u r e r 
•f 
d . M a n u f a c t u r e D a t e j 
( 
e . F i r s t R e g i s t r a t i o n D a t e ！ 
f. T r a c k R e c o r d Of A l l o c a t i o n (By d e p o t and bus r o u t e s ) 
g . C u r r e n t A l l o c a t i o n 
h . T r a c k R e c o r d Of M a i n t e n a n c e A n d P a r t s R e p l a c e d 
i. S c h e d u l e Of N e x t P r e v e n t i v e M a i n t e n a n c e 
( c a p t u r e d from P r e v e n t i v e M a i n t e n a n c e S u b s y s t e m ) 
j . N e t B o o k V a l u e 
k . D e p r e c i a t i o n 
I t e m j and k are m a i n l y for c o s t a c c o u n t i n g and t h e r e f o r e 
a c c e s s m a y be r e s t r i c t e d to A c c o u n t s D e p a r t m e n t o n l y . 
R e m a i n i n g i n f o r m a t i o n should be a c c e s s i b l e by all d e p o t s , 
b u t the m a i n t e n a n c e and u p d a t i n g are r e s t r i c t e d to 
a u t h o r i z e d p e r s o n s . 
In f a c t , c u r r e n t l y K M B a l r e a d y has a F l e e t A l l o c a t i o n 
S y s t e m (FAS) w h i c h is u s e d b y T r a f f i c D e p a r t m e n t for 
s c h e d u l i n g the b u s a l l o c a t i o n among d i f f e r e n t bus r o u t e s . 
T h e r e f o r e , if Bus I n f o r m a t i o n S u b s y s t e m is set u p , FAS 
s h o u l d be l i n k e d up to it and share the same d a t a b a s e . 
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5 . 5 . 2 Ma.ior C o m p o n e n t s I n f o r m a t i o n S u b s y s t e m 
T h i s s u b s y s t e m s t o r e s the t r a c k r e c o r d m a j o r c o m p o n e n t s 
•I 
s u c h as e n g i n e , t i r e , and gear b o x . It s h o u l d c o n t a i n ihe 
f o l l o w i n g i n f o r m a t i o n : 丨 
a . C o m p o n e n t C o d e 
b . D e s c r i p t i o n 
c . M a n u f a c t u r e r 
d . F i r s t R e g i s t r a t i o n Date 
e . T r a c k R e c o r d Of M a i n t e n a n c e A n d P a r t s R e p l a c e d 
f . T r a c k R e c o r d Of A l l o c a t i o n 
g» C u r r e n t A l l o c a t i o n (At bus or as spare r e s e r v e , 
and d e p o t ) 
h . U n i t V a l u e 
E x c e p t for item h w h i c h is for c o s t a c c o u n t i n g by A c c o u n t s 
D e p a r t m e n t , t h i s s y s t e m should be a c c e s s i b l e by d i f f e r e n t 
d e p o t s so t h a t e a s y r e f e r e n c e to the t r a c k record is 
p o s s i b l e w h e n c o n d u c t i n g m a i n t e n a n c e w o r k s . The record can 
be i m m e d i a t e l y , u p d a t e d by the d e p o t w h e n it has c o m p l e t e d 
the m a i n t e n a n c e w o r k s . 
- 5 9 - 、 
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C H A P T E R 6 
H A R D W A R E D E S I G N 
6•1 H a r d w a r e C o n f i g u r a t i o n 
As s t a t e d in the S e c t i o n of S y s t e m D e v e l o p m e n t S t r a t e g y , a 
m i n i - c o m p u t e r is the b e s t c h o i c e for d e v e l o p m e n t of the new 
M . I . S . In the f o l l o w i n g p a r a g r a p h s , we are going to e x a m i n e 
the a m o u n t of d a t a to be p r o c e s s e d in the new M . I . S . a n d 
a l s o p r o p o s e a h a r d w a r e s y s t e m w h i c h is s u i t a b l e for the 
r e q u i r e m e n t . 
The i n f o r m a t i o n to be p r o c e s s e d and stored in the new 
M . I . S . is as f o l l o w s : 
N o . of v e h i c l e s ： 3,200 
N o . of D e p o t s ； 10 
N o . of Stock Items : 300,000 
N o . of Jobs per A n n u m : 50,000 
A v e r a g e No., of T a s k per J o b : 10 
A v e r a g e N o , of S t o c k Items p e r Job : 10 
D e t a i l e d Job H i s t o r y to be k e p t : 1 y e a r 
S u m m a r i z e d Job H i s t o r y to be k e p t : v e h i c l e life time 
(approx. 13 y e a r s ) 
D e t a i l e d S t o c k M o v e m e n t to be kept : 1 year 
N o . of W o r k m e n : 1,500 
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A n a n n u a l e x p a n s i o n of 5 % is e s t i m a t e d and the new M . I . S . 
is d e s i g n e d to a l l o w such e x p a n s i o n . 
T h e r e are m a n y c o m p u t e r s y s t e m s a v a i l a b l e in the m a r k e t 
w h i c h are s u i t a b l e to h a n d l e the j o b . W i t h r e f e r e n c e to the 
M . I . S . in the E M S D , the f o l l o w i n g h a r d w a r e c o n f i g u r a t i o n is 
p r o p o s e d : 
1. O n e c e n t r a l p r o c e s s i n g u n i t w i t h 56 m e g a b y t e s of 
m a i n m e m o r y w h i c h a l l o w s for 50 c o n c u r r e n t on-line 
s e s s i o n s . 
- A p o s s i b l e m o d e l is H e c k l e t t P a c k a r d m o d e l HP 
3 0 0 / 9 3 5 
2. A set of d i s c d r i v e s c a p a b l e to p r o v i d e a total of 
3000 MB of online s t o r a g e . 
- A p o s s i b l e s e l e c t i o n is 6 n o s . H e c k l e t t P a c k a r d 
m o d e l H P 7937 FL disc d r i v e 
3 . A set of tape u n i t s for half i n c h , 9 track 
o p e n - r e e l tapes w i t h m a x i m u m d a t a t r a n s f e r rate 
c a p a b l e of c o m p l e t i n g d a i l y b a c k - u p w i t h i n 2 hours 
- A p o s s i b l e s e l e c t i o n is 2 n o s . H e c k l e t t P a c k a r d 
m o d e l H P 7980 XC w i t h m a x i m u m d a t a t r a n s f e r rate 
of 1000 k b y t e s / s e c o n d . 
、 
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4 . T w o t e r m i n a l p r i n t e r s for each d e p o t , S t o r e s 
D i v i s i o n and A d m i n i s t r a t i o n S e c t i o n of the 
S e r v i c e s D e p a r t m e n t . T o t a l 20 u n i t s are r e q u i r e d . 
5. T h r e e v i d e o t e r m i n a l s for each d e p o t w i t h a s c r e e n 
size of 14 i n c h e s and d i s p l a y c a p a c i t y of 132 
c h a r a c t e r s by 24 l i n e s . T o t a l 30 u n i t s are 
r e q u i r e d . 
6 . A set of m o d e m s and m u l t i p l e x e r for c o n n e c t i o n of 
the c e n t r a l p r o c e s s i n g u n i t in the d e p o t 
t e r m i n a l s . 
A s k e t c h s h o w i n g a s i m i l a r s y s t e m w h i c h is being used in 
the V e h i c l e M a i n t e n a n c e S e c t i o n s of E M S D is shown in 
A p p e n d i x 6, 
6•2 I n t e r f a c e w i t h E x i s t i n g C o m p u t e r s 
Q u i t e a n u m b e r of s t a n d - a l o n e c o m p u t e r s is being u s e d by 
the m a i n t e n a n c e d e p o t s for v a r i o u s p u r p o s e s . Since t h e r e is 
no e s t a b l i s h e d s t r a t e g y in c o o r d i n a t i n g the d e v e l o p m e n t of 
c o m p u t e r a p p l i c a t i o n in the d e p a r t m e n t , the c o m p u t e r 
p r o g r a m and the s o f t w a r e p a c k a g e s being u s e d by the d e p o t s 
are q u i t e d i f f e r e n t from each o t h e r . M o s t of the progjrams 
b e i n g u s e d are d e v e l o p e d based on the c o m m e r c i a l a v a i l a b l e 
s o f t w a r e p a c k a g e such as Dbase IV, F o x b a s e , Lotus 123 e t c . 
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It is n o t e d t h a t the d a t a b a s e c o n t a i n e d in these 
m i c r o c o m p u t e r s can also be a p p l e d in the new M . I . S . 
A l t h o u g h the b e n e f i t of using the* e x i s t i n g d a t a b a s e is 
I 
o b v i o u s , the c o s t to d e v e l o p the i n t e r f a c e p r o g r a m s has to 
( 
丨been c o n s i d e r e d . In v i e w of the d i v e r s i f i e d n a t u r e of the 
s o f t w a r e and the d a t a b a s e s t r u c t u r e , c o n s i d e r a b l e e f f o r t 
h a s to be s p e n t in d e v e l o p i n g the i n t e r f a c e p r o g r a m and it 
is b e l i e v e d that the e f f o r t spent m a y be e v e n h i g h e r than 
the d e v e l o p m e n t of a new d a t a b a s e 
In t h i s c o n n e c t i o n , it is not r e c o m m e n d e d to i n t e r l i n k the 
new M . I . S . to the m i c r o - c o m p u t e r s . On t h e other h a n d , since 
the c o s t a c c o u n t i n g s u b - s y s t e m in the new M . I . S . has close 
r e l a t i o n s h i p w i t h the m a i n frame c o m p u t e r in the A c c o u n t s 
D e p a r t m e n t . L i n k a g e to c o n n e c t the new s y s t e m to the m a i n 
f r a m e c o m p u t e r is c o n s i d e r e d n e c e s s a r y . 
f 
y 
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IMPLEMENTATION PLAN 
C H A P T E R 7 
I M P L E M E N T A T I O N P L A N 
T h e w h o l e p r o j e c t to be i m p l e m e n t e d in 9 stages and take 10 
m o n t h s to c o m p l e t e , w i t h one m o n t h c o n t i n g e n c y being 
a l l o w e d . The p r o g r a m c h a r t is shown in F i g u r e . 7.1. It is 
c o n s i d e r e d t h a t the c u r r e n t r e s o u r c e s in the D a t a 
P r o c e s s i n g D e p a r t m e n t of KMB is c a p a b l e to h a n d l e the 
d e v e l o p m e n t of the s y s t e m . The time frame and cost e s t i m a t e 
p r o p o s e d are b a s e d on the the a s s u m p t i o n that the w h o l e 
M . I . S , are d e v e l o p e d by i n - h o u s e s t a f f . 
E x t e n t of w o r k to be c o v e r e d in these 9 stages is as 
f o l l o w s : 
S t a g e 1 D e t a i l e d U s e r s ^ R e q u i r e m e n t S t u d y 
T h i s r e p o r t o n l y p r o v i d e s the i n i t i a l l a y o u t of the new 
M . I . S . L o t s of u s e r s ' r e q u i r e m e n t s has to be c l a r i f i e d 
and i n c o r p o r a t e d in the new system T h e r e f o r e , the first 
s t a g e of w o r k shall be to e x a m i n e the u s e r s’ 
r e q u i r e m e n t in d e t a i l s and p r e p a r e a f u n c t i o n a l 
s p e c i f i c a t i o n for the s y s t e m . 
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S t a g e 2 S y s t e m S p e c i f i c a t i o n P r e p a r a t i o n 
T h e s y s t e m and p r o g r a m s p e c i f i c a t i o n s shall be 
.丨 
d e v e l o p e d a f t e r the f u n c t i o n a l s p e c i f i c a t i o n has been 
c o m p l e t e and e n d o r s e d by the u s e r s . A t this s t a g e , the 
s p e c i f i c a t i o n and t e n d e r d o c u m e n t for h a r d w a r e 
p o r c u m e n t s h a l l also be p r e p a r e d . 
S t a g e 3 C u s t o m P r o g r a m D e v e l o p m e n t 
C u s t o m p r o g r a m b a s e d on the p r o g r a m s p e c i f i c a t i o n is 
p r e p a r e d at t h i s s t a g e , The c u s t o m p r o g r a m shall be so 
d e s i g n e d to suit the o p e r a t i n g p r o g r a m of the h a r d w a r e 
to be u s e d . 
S t a g e 4 C o m p u t e r L a y o u t D e s i g n and D e l i v e r y 
T h e l a y o u t of the a r e a for a c c o m m o d a t i o n of the 
r e q u i r e d c o m p u t e r e q u i p m e n t in the d e p o t s and the 
H e a d q u a r t e r s are d e s i g n e d as this s t a g e . A p r o p o s e d 
l a y o u t p l a n of the new c o m p u t e r room in the 
A d m i n i s t r a t i o n is s h o w n in A p p e n d i x 7. 
- 6 5 -
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S t a g e 5 H a r d w a r e D e l i v e r y and I n s t a l l a t i o n 
It is the s t a g e for c o m p u t e r d e l i v e r y and i n s t a l l a t i o n . 
T h e a c c o m m o d a t i o n r e q u i r e m e n t such as the 
a i r - c o n d i t i o n i n g system r e q u i r e d in the c o m p u t e r room 
s h a l l be r e a d y b e f o r e this s t a g e . 
S t a g e 6 O p e r a t i n g P r o g r a m and C u s t o m P r o g r a m 
I n s t a l l a t i o n and T e s t 
T h e s o f t w a r e p a c k a g e shall be i n s t a l l e d and tested at 
t h i s s t a g e , A t r i a l run of the m a n u a l data c o l l e c t i o n 
n e t w o r k , e . g . staff d a i l y time r e c o r d i n g sheets is to 
be c a r r i e d out at this p e r i o d of t i m e . 
S t a g e 7 D o c u m e n t P r e p a r a t i o n 
T h e o p e r a t i o n and m a i n t e n a n c e m a n u a l s for the new 
s y s t e m s h a l l be p r e p a r e d w h e n the s y s t e m has b e e n 
t e s t e d s a t i s f a c t o r i l y . 
S t a g e 8 O p e r a t o r s * T r a i n i n g 
O n e of the m o s t i m p o r t a n t e l e m e n t s in the s u c c e s s of 
the n e w M . I . S . is w h e t h e r the u s e r s a c c e p t it or n o t . A 
w e l l p l a n n e d t r a i n i n g is c r u c i a l to the u s e r s ' 
a c c e p t a n c e of the new s y s t e m . 
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S t a g e 9 D a t a C o l l e c t i o n and C o n v e r s i o n 
D a t a w i l l be c o l l e c t e d and i n p u t t e d to the c o m p u t e r s . 
N e c e s s a r y d a t a c o n v e r s i o n w i l l also be c a r r i e d at this 
s t a g e . 
A f t e r t h e s e n i n e s t a g e s , the new M , I . S . i s e s t a b l i s h e d . 
H o w e v e r , it is o n l y the b e g i n n i n g of the w h o l e s t o r y . No 
m a t t e r h o w w e l l the s y s t e m is d e s i g n e d and how m u c h d e p t h 
the t r a i n i n g c o v e r s , it takes time for the staff to get 
f a m i l i a r w i t h the s y s t e m . T h e r e f o r e , a t r a n s i t i o n p e r i o d of 
6 m o n t h s s h o u l d be a l l o w e d and in that p e r i o d , the D a t a 
P r o c e s s i n g D e p a r t m e n t shall c l o s e l y m o n i t o r the system 
p e r f o r m a n c e . 
* 
The i m p l e m e n t a t i o n p l a n p r o p o s e d is q u i t e t i g h t and 
a d e q u a t e r e s o u r c e s h a v e to a l l o w e d for t h i s p r o j e c t . It is 
r e c o m m e n d e d t h a t a s p e c i a l p r o j e c t team shall be 
e s t a b l i s h e d in the D a t a P r o c e s s i n g D e p a r t m e n t to look a f t e r 
the p r o j e c t . It is b e l i e v e d that a team of a system a n a l y s t 
and 3 e x p e r i e n c e d p r o g r a m m e r s is a d e q u a t e to h a n d l e the 
t a s k . A p r o j e c t c o o r d i n a t i o n team w i t h r e p r e s e n t a t i v e s from 
a l l c o n c e r n e d p a r t i e s such as m a i n t e n a n c e d e p o t s , s u p p l i e s 
D e p a r t m e n t and A c c o u n t s D e p a r t m e n t shall also be formed to 
h a n d l e the l i a i s o n . 
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F i g u r e 7.1 
P R O G R A M C H A R T F O R D E V E L O P M E N T OF THE N E W M A N A G E M E N T I N F O R M A T I O N SYSTEM 
S T A G E D E S C R I P T I O N OF W O R K P R O J E C T MONTH 
1 2 3 4 5 6 7 8 9 10 
1 D e t a i l e d U s e r s 
R e q u i r e m e n t S t u d y 
2 S y s t e m S p e c i f i c a t i o n 
P r e p a r a t i o n 
3 C u s t o m P r o g r a m 
D e v e l o p m e n t 
4 C o m p u t e r L a y o u t 
D e s i g n 
5 H a r d w a r e D e l i v e r y 
and I n s t a l l a t i o n 
6 O p e r a t i o n P r o g r a m 
and C u s t o m P r o g r a m 
I n s t a l l a t i o n and T e s t 
7 D o c u m e n t P r e p a r a t i o n 
•I 
8 Operators‘ T r a i n i n g 
9 D a t a C o l l e c t i o n and ！ 
C o n v e r s i o n \ 
t 
\ 
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C H A P T E R 8 
C O S T - E F F E C T I V E N E S S A N A L Y S I S 
8•1 C o s t A n a l y s i s 
The set u p c o s t i n v o l v e d in the d e v e l o p m e n t in the new 
M . I . S . is m a i n l y in two a s p e c t s : the h a r d w a r e cost and the 
s t a f f c o s t i n v o l v e d in the p r o j e c t . B e s i d e s the initial 
f i n a n c i a l o u t l a y s , the a n n u a l r e c u r r e n t c o s t is r e q u i r e d to 
m a i n t a i n the new M . I . S . W i t h r e f e r e n c e to the e x p e r i e n c e 
in E M S D , the c o s t for d e v e l o p m e n t of the new M . I . S . system 
are e s t i m a t e d as f o l l o w s : 
A• I n i t i a l C o s t 
1. S u p p l y and I n s t a l l a t i o n of H a r d w a r e $ 3,340,000 
2 . S o f t w a r e 500,000 
3 . Staff C o s t 540,000 
4 . C o n t i n g e n c i e s 10 % 438,000 
T o t a l $ 4 , 8 1 8 , 0 0 0 
say $ 4,820,000 
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B• R e c u r r e n t C o s t p e r A n n u m 
1. H a r d w a r e M a i n t e n a n c e $ 100,000 
2. S o f t w a r e M a i n t e n a n c e 150,000 
3. C o n s u m a b l e 50,000 
4 . C o n t i n g e n c i e s 10% 30,000 
T o t a l $ 330,000 
say $ 350,000 
It is e s t i m a t e d an i n i t i a l cost of $ 3.6 M i l l i o n is 
r e q u i r e d to set u p the new M . I . S . s y s t e m and a n n u a l 
r e c u r r e n t c o s t of $ 3 5 0 , 0 0 0 is r e q u i r e d to run the s y s t e m . 
D e t a i l e d b r e a k d o w n of the i n i t i a l set u p c o s t is at 
A p p e n d i x 8 . 
8.2 B e n e f i t A n a l y s i s 
It is d i f f i c u l t to q u a n t i t y the b e n e f i t of the new M . I . S . 
as it w o u l d i n v o l v e b o t h t a n g i b l e and i n t a n g i b l e e l e m e n t s . 
A t the f o l l o w i n g p a r a g r a p h s , the a u t h o r s w o u l d try to 
i d e n t i f y the b e n e f i t s and c o n v e r t the t a n g i b l e e l e m e n t s 
into m o n e t a r y t e r m . H o w e v e r , it has to be p o i n t e d out t h a t 
the f i g u r e s m a y be a f f e c t e d by m a n y e x t e r n a l e l e m e n t s , 
% 
\ 
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S u m m a r y of T a n g i b l e E l e m e n t s (in m o n e t a r y t e r m ) 
1. R e d u c t i o n in M a n p o w e r B u f f e r $ 1 , 9 2 0 , 0 0 0 
2. H i g h e r V e h i c l e A v a i l a b i l i t y 2 , 1 4 0 , 0 0 0 
.1 
3 . H i g h e r M a n p o w e r E f f i c i e n c y l|, 920 , 000 
I 
& P r o d u c t i v i t y 丨 
T o t a l p e r a n n u m 5 , 9 8 0 , 0 0 0 
8 . 2 . 1 T a n g i b l e B e n e f i t s 
8 . 2 . 1 . 1 R e d u c t i o n in M a n p o w e r B u f f e r 
In the c u r r e n t p r a c t i c e , t h e r e is no e x t e r n a l a s s i s t a n c e 
p r o v i d e d to the r u n n i n g d e p o t s and the o v e r h a u l c e n t r e s 
d u r i n g t h e i r p e a k load p e r i o d . T h e r e f o r e , it is not 
s u r p r i s i n g to l e a r n t h a t all d e p o t s a l l o w s c e r t a i n m a n p o w e r 
b u f f e r in t h e i r e s t a b l i s h m e n t , As a w h o l e , the t o t a l 
m a n p o w e r a v a i l a b l e in bus m a i n t e n a n c e is in fact h i g h e r 
t h a n the n e t s t r e n g t h r e q u i r e d to h a n d l e the t o t a l 
w o r k l o a d . 
T h e p r a c t i c e is f u l l y J u s t i f i e d b e c a u s e the m a j o r o b j e c t i v e 
of the m a i n t e n a n c e d e p o t s is to keep 8 6 . 5 % bus 
a v a i l a b i l i t y and a l i t t l e b u f f e r a l l o w e d is a c c e p t e d to 
e n s u r e the o b j e c t i v e to be m e t . A l t h o u g h it is not p o s s i b l e 
\ 
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to a c c u r a t e l y e s t i m a t e the a m o u n t of b u f f e r a l l o w e d in each 
m a i n t e n a n c e , it is b e l i e v e d that a 4 % m a n p o w e r b u f f e r 
a l l o w e d for in a m a i n t e n a n c e u n i t in KMB scale is a 
I 




W i t h the i n t r o d u c t i o n of the new M •工 . S .， the b u f f e r can be 
m o r e a c c u r a t e l y c a l c u l a t e d . As d i s c u s s e d in S e c t i o n 5.3, 
the n e w M . I . S can f a c i l i t a t e the w o r k l o a d b a l a n c i n g among 
d e p o t s and so the b u f f e r a l l o w e d in the d e p o t s can be 
r e d u c e d . It is b e l i e v e d the m a i n t e n a n c e w o r k involve 
c e r t a i n s e a s o n a l e l e m e n t s ( e . g . n o r m a l l y a h i g h e r b r e a k d o w n 
r a t e d u r i n g the w e t s e a s o n ) and the w o r k b a l a n c i n g c a n n o t 
f u l l y e l i m i n a t e the b u f f e r n e e d e d , H o w e v e r , it is b e l i e v e d 
t h a t a 50 % r e d u c t i o n b y the m a n p o w e r b u f f e r ( f r o m 4 % of 
the t o t a l m a n p o w e r s t r e n g t h to 2 %) can be e a s i l y a c h i e v e d 
by the w o r k load b a l a n c i n g . The f o l l o w i n g c a l c u l a t i o n is to 
c o n v e r t the m a n p o w e r b u f f e r r e d u c t i o n into m o n e t a r y term : 
A n n u a l M a n p o w e r = 1200 (manpower s t r e n g t h ) 
S a v i n g x (4 -2) % (buffer r e d u c t i o n in %) 
X $ 80,000 (average annual s a l a r y ) 
= $ 1,920,000 
It is b e l i e v e d that the saving e s t i m a t e is on the 
c o n s e r v a t i v e side and it w i l l not be s u r p r i s i n g if the 
a c t u a l s a v i n g in this a s p e c t is m u c h h i g h e r . 
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B e s i d e s the s a v i n g by r e d u c t i o n in the m a n p o w e r b u f f e r , the 
o v e r t i m e a l l o w a n c e s p e n t by the d e p o t s can also be r e d u c e d . 
H o w e v e r , since the c u r r e n t o v e r t i m e e x p e n d i t u r e in the 
.1 
m a i n t e n a n c e u n i t of K M B canni>t be o b t a i n e d , the saving in 
I 
t h i s a s p e c t c a n n o t be q u a n t i!fied. 
8 . 2 . 1 . 2 H i g h e r V e h i c l e A v a i l a b i l i t y 
A s d i s c u s s e d in the a b o v e p a r a g r a p h s , the new M . I . S . can 
f a c i l i t a t e the w o r k l o a d b a l a n c i n g among d e p o t s . The side 
b e n e f i t of this e f f o r t is the r e d u c t i o n in v e h i c l e 
d o w n t i m e . I n s t e a d of w a i t i n g in the d e p o t s , a b r e a k d o w n bus 
in a b u s y d e p o t can be q u i c k l y r e f e r r e d to other depot for 
p r o m p t a t t e n d a n c e . 
T h e r e is no a v a i l a b l e f i g u r e in KMB to e s t i m a t e the saving 
in t h i s a s p e c t . In the e x p e r i e n c e of E M S D , it has improved 
the v e h i c l e a v a i l a b i l i t y rate by n e a r l y 1 % after 
i n t r o d u c t i o n of its new M . I . S . It is b e l i e v e d the similar 
r e s u l t can also be a c h i e v e d in K M B and so a 1 % i m p r o v e m e n t 
on the v e h i c l e a v a i l a b i l i t y in K M B is u s e d to estimate the 
s a v i n g . The a n n u a l s a v i n g in K M B r e s u l t i n g from the 1 % 
i m p r o v e m e n t in the v e h i c l e a v a i l a b i l i t y is c a l c u l a t e d as 
f o l l o w s : . 
\ 
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A n n u a l S a v i n g f r o m H i g h e r b u s a v a i l a b i l i t y 
= 3 , 0 0 0 ( c u r r e n t f l e e t s i z e ) 
X 1 % (bus a v a i l a b i l i t y i m p r o v e m e n t ) 
！X $ 1 , 0 0 0 , 0 0 0 ( A v e r a g e c o s t p e r b u s ) 
/ 
I 
！X 7 1/7 % ( A n n u a l b u s d e p r e c i a t i o n r a t e ) 
= $ 2 , 1 4 0 , 0 0 0 
8 , 2 . 1 . 3 H i g h e r M a n p o w e r E f f i c i e n c y & P r o d u c t i v i t y 
A t p r e s e n t t h e r e is no i n c e n t i v e s c h e m e a v a i l a b l e for the 
m a i n t e n a n c e s t a f f e x c e p t the w o r k e r s in the o v e r h a u l t e a m s . 
W i t h t h e n e w M . I . S . , i n c e n t i v e s c h e m e c a n be a v a i l a b l e to 
a l l t h e m a i n t e n a n c e j o b s . A s a n g e n e r a l g u i d e l i n e , it is 
a l w a y s a c c e p t e d t h a t the w o r k e r s p r o v i d e d w i t h i n c e n t i v e 
s c h e m e c a n a c h i e v e a 10 % i n c r e a s e in p r o d u c t i v i t y . A s s u m e 
80 % of t h e s a v i n g is r e t u r n e d to the w o r k e r s as b o n u s , the 
a n n u a l s a v i n g to K M B in t h i s a s p e c t is c a l c u l a t e d as 
f o l l o w s : 
A n n u a l S a v i n g f r o m h i g h e r m a n p o w e r e f f i c i e n c y and 
p r o d u c t i v i t y 
= 1 , 2 0 0 ( c u r r e n t m a n p o w e r s t r e n g t h ) 
X 10 % ( T o t a l i m p r o v e m e n t in p r o d u c t i v i t y ) 
X ( 1 - 80 % ) ( % of s a v i n g a v a i l a b l e to K M B ) 
X $ 8 0 , 0 0 0 ( A v e r a g e annual salary) 
= $ 1 , 9 2 0 , 0 0 0 
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A s a s u m m a r y , the a n n u a l saving from the above three 
t a n g i b l e b e n e f i t s in m o n e t a r y t e r m s are t o t a l l y $ 5.98 
M i l l i o n s . The p a y b a c k p e r i o d of the new M . I . S . is 
= 4 , 8 2 0 , 0 0 0 / ( 5 , 9 8 0 , 0 0 0 - 3 5 0 , 0 0 0 ) 
= 0.83 y e a r i . e . 10 m o n t h s 
As c a l c u l a t e d , the i n i t i a l cost of the new M . I . S . can be 
r e c o v e r e d in j u s t a b o u t 10 m o n t h s by the three q u a n t i f i a b l e 
s a v i n g . In f a c t , t h e r e is a lot of o t h e r s a v i n g s w h i c h have 
m o n e t a r y v a l u e s . For i n s t a n c e , the JIT s y s t e m in stock 
c o n t r o l can r e d u c e the i n v e n t o r y h o l d i n g c o s t . H o w e v e r , 
s i n c e it is v e r y d i f f i c u l t to e s t i m a t e the p o s s i b l e saving 
from t h e s e e l e m e n t s , t h e y are e x c l u d e d in the c a l c u l a t i o n . 
8 . 2 . 2 I n t a n g i b l e B e n e f i t s 
T h e r e are n u m e r o u s i n t a n g i b l e b e n e f i t s coining from the new 
M . I . S . The m o s t s i g n i f i c a n t one is that it can p r o v i d e 
m o r e a c c u r a t e and u p - t o - d a t e i n f o r m a t i o n to the m a n a g e m e n t . 
M a n a g e m e n t can e x t r a c t m u c h m o r e i n f o r m a t i o n from the new 
s y s t e m and t h u s is able to m o r e a c c u r a t e f o r e c a s t and 
a l l o c a t e m o r e e f f e c t i v e l y the a v a i l a b l e r e s o u r c e s . 
S t a f f m o r a l e c a n also be i m p r o v e d . The i n c e n t i v e scheme to 
be o f f e r e d will improve the staff s a t i s f a c t i o n . The 
s t a n d a r d job time to be e s t a b l i s h e d w i l l e l i m i n a t e the 
- 75 - ， 
COST-EFFECTIVENESS ANALYSIS 
a r g u m e n t b e t w e e n the o v e r h a u l c e n t r e s and the running 
d e p o t s in the r e s p e c t of d e f i n i t i o n on the "major r e p a i r s " . 
C o o r d i n a t i o n and c o o p e r a t i o n among d e p o t s w i l l then be 
i m p r o v e d . 
i 
I 
The c o s t a c c o u n t i n g s y s t e m a l l o w s the i n t r o d u c t i o n of 
" v a l u e for m o n e y " c o n c e p t and so r e s o u r c e s can be a l l o c a t e d 
to the c o s t e f f e c t i v e a c t i v i t i e s . E v e n t h o u g h it m a y not be 
p o s s i b l e to q u a n t i t y the saving from t h i s i m p r o v e m e n t , it 
is no d o u b t t h a t m o n e t a r y saving can be r e s u l t from this 
i m p r o v e m e n t . The p r o m p t job c o s t c a l c u l a t i o n can h i g h l y 
i m p r o v e the management‘s u n d e r s t a n d i n g on the p e r f o r m a n c e 
of the m a i n t e n a n c e d e p o t s and so a q u i c k r e s p o n s e to any 
d i s c r e p a n c y can be a c h i e v e d . 
T h e b e t t e r stock c o n t r o l s y s t e m l e a d s to a lower i n v e n t o r y 
h o l d i n g c o s t . The c o m p u t e r i s e d p r e v e n t i v e m a i n t e n a n c e 
s u b - s y s t e m s a v e s the h u m a n r e s o u r c e s spent on the p l a n n i n g 
of the p r e v e n t i v e m a i n t e n a n c e s c h e d u l e and also e n s u r e s the 
p a r t s s u p p l y s u r e l y m a t c h i n g w i t h the w o r k s c h e d u l e . 
T h e r e f o r e , v e h i c l e d o w n t i m e due to u n a v a i l a b i l i t y of s p a r e s 
c a n be m i n i m i z e d . 
The v e h i c l e and m a j o r c o m p o n e n t s s y s t e m s t o r e s the t r a c k 
r e c o r d of the b u s e s and m a j o r c o m p o n e n t s . The s y s t e m 
e n s u r e s the m a n a g e m e n t able to r e s p o n d p r o m p t l y to any 
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m a l p r a c t i c e in the m a i n t e n a n c e f u n c t i o n s and saves 
r e s o u r c e s in u p k e e p of the i n f o r m a t i o n . 
. I 
C o m p a r i n g the c o s t and the b e n e f i t of the new M . t . S . , it is 
！ 
I 
c l e a r t h a t the new M . I . S , is w o r t h w h i l e to be e s t a b l i s h e d 
in the S e r v i c e s D e p a r t m e n t of K M B . 
\ 
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C O N C L U S I O N 
P e o p l e in Hong Kong has been Ibecoming m o r e conscious about 
/ 
I 
the p e r f o r m a n c e of the p u b l i c u t i l i t i e s c o m p a n i e s , 
e s p e c i a l l y like K o w l o o n Motor Bus w h i c h is granted the 
f r a n c h i s e of o p e r a t i o n . E v e r y time when KMB asks for a fare 
i n c r e a s e , the p u b l i c w i l l query and w i l l attribute it to 
the i n e f f i c i e n t o p e r a t i o n . B e s i d e s , the era of monopolized 
o p e r a t i o n of p u b l i c bus service is o v e r . KMB now faces 
c o m p e t i t i o n from o t h e r a m b i t i o u s public bus c o m p a n y . To 
face the c h a l l e n g e , KMB must try to enhance the internal 
e f f i c i e n c y and save the operating cost in order to m a i n t a i n 
a c o m p e t i t i v e a d v a n t a g e . 
The fleet size of KMB is c o n s i d e r a b l y above the level 
r e c o m m e n d e d by the U . K . audit C o m m i s s i o n requiring 
c o m p u t e r i z a t i o n of the m a n a g e m e n t i n f o r m a t i o n system. A f t e r 
the c a r e f u l s t u d y of the current s i t u a t i o n of the 
m a i n t e n a n c e s y s t e m , the authors conclude that the existing 
m a n a g e m e n t i n f o r m a t i o n system have much room for 
i m p r o v e m e n t . 
H a v i n g c o n s i d e r e d the c o m p l e x i t y and the large volume of 
d a t a n e e d e d to be p r o c e s s e d , the authors recommend a 
m i n i - c o m p u t e r n e t w o r k for the new M a n a g e m e n t Information 
- 7 8 - . 
CONCLUSION 
S y s t e m . The s y s t e m d e v e l o p m e n t w i l l be m a i n l y c o n d u c t e d 
i n - h o u s e w i t h the s u p p o r t from the D a t a P r o c e s s i n g 
I D e p a r t m e n t . It is e s t i m a t e d that the 9 - s t a g e d e v e l o p m e n t 
I p r o g r a m m a w i l l take 10 m o n t h s to c o m p l e t e . 
T h e c o s t - b e n e f i t a n a l y s i s s u p p o r t this r e c o m m e n d a t i o n . The 
s i g n i f i c a n t saving from the new M I S , b o t h in t a n g i b l e and 
i n t a n g i b l e t e r m s , j u s t i f i e s the r e l a t i v e l y this c a p i t a l 
e x p e n d i t u r e . In f a c t , it is a 'Value For M o n e y ' s y s t e m . In 
c o n c l u s i o n , it is n e c e s s a r y and cost j u s t i f i a b l e for KMB to 
d e v e l o p a new MIS to h a n d l e the m a i n t e n a n c e of the largest 
f l e e t in S o u t h E a s t A s i a . 
•I 
- 7 9 -
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A P P E N D I X 2 
O R G A N I Z A T I O N C H A R T OF S E R V I C E S D E P A R T M E N T 






































































































































































































































































































































































































































































A P P E N D I X 3 
S A M P L E JOB C A R D 
k 
I 
• SAMPLE J O ^ A R D | 
• i 」 J O B C A R D … 工 作 暗 
Job No.: . ^ , 卜 
.!. 工作fll过 ^uipoent Cod» ： . • -这 X I ^ . 
'I ~“ ^ .. 
I 
i Dcpor “ - ‘ 分 ^ 丄 T f e m n r Job Type: 
‘！ Squipacnt Desc. ： | 
tt t L ^ R I • HeiLdln^ ： 
Make Sc Model: 、 ；' I'lt： '1^： 
In Serrice：； 、么 
Client Dept. ： f^t ^ e - I 
as Location: 
丨 ^ ^ e d Co=pletio. .ate： 
Job Sym. ： 乂 〜 \ J 
i| 二 托 ‘ 
I 了一 Tas. D 二 





— . PARTS REQUISITION ^ ^^  ^  ： 
Task Code siocic CoHp ~ “ ； , 
Stock Descripiion . Ory. neq. ； = CL-v. 
产 齐 " ^ Z ^ m S -^，甚 ChoD Reiurnefil 
"^‘ 乂：明 ^ S g g j S S g ^ l 
I . 
. i . 
f ‘ ‘ 
• I ’’ 
% 
I 
^ I I 
I 
.parts requisition ( C o n t ' d )容件； J 求（进） .、 
T”二 S^icCooe Stodc Description Oty. Rtq. 。^ixy. 
工作式过 T 件 5 ： 件 S 明 Chop ； -t-frtt.'^  拓不Ki a,*置 iiffiCJt 
I • i 
I • ^ I 
‘ • I 
“ i • : I j 1 j 
！ ‘ I I I I 
i •"“ 
’ 丨 I I I — 
；' I I I I 
‘ I I i l l 
. I I I I 
；“ ——-
. i" I i i 
• • >一 一 — • »— » — •一- • ~ • - ~ • ‘― ‘ •… 一 一 參 I . I . - • j — • 
- L ！ ！ I I I 
: I I 丨 .1 i 
- ！ I j 丨 • I 
_ _： . ‘ i I i I i 
•： I I 
I 
‘ ！ 
： i i I I i 
丨 ^ ！ .1 I i 
： ‘ 
• . I 
. • I 
Job Sransd oD:M«.rr s :厂 x « ：- Completed ” =: ^  朴乂^  _ : 
二 .，“^乏 二 充竺 i 
— _ . , . _ .. _ ‘ 
• . I 
I 
R e m a r k s / S p e c i a l Instruct ions 
演!I /持,到沒示 
Prepared By: Cost Centre l/C: . Date: 
应：？宁心主云 ‘ 日^^ 
I i 
Cenified By: Date: 
授？ 曰期 
i 
A P P E N D I X 4 
SAMPLE LIST OF REPAIR TASK AND 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A P P E N D I X 5 









r D A I L Y 丁IME丄SHEET 
I 芸 日 I 工 作 時 間 紀 线 表 I 
飞 ‘ r 
I W O R K M A N NO: DATE: 
A Z S； ti 日期 
( NAME: ( 
姓名 
RANK: COST CENTRE: DEPOT: 
( 定 袋 应 ： ： ： 千 心 ：分拓实 ! i t \ 
_ GANG LDR: 一― _ GANG: 运長名 运別 ， 
C C 
J O B WORK 工程時W ； 
‘ JOB NO. (TASK CODE) ^ ^ M I N S ‘ 
“ 二 2 5 3 泛（：作 ^ ^ f 
( — r 1 ^ 
！ 
- — — " ^ ― ^ , I 
( h - H ^ 
( r ^ 
. — ( 
OTHERS 雜 時 間 
CODE HRS 丨 MINS CODE HRS MINS 
= , 代 i? ^ I.分 尸、g : 戶 - c 
i . ！ I I ！ i 
^ — 
c ： ！ 广 
0 r i i I ! 
1 • I ！ ！ _ J j 
z — — ： ； I I 
I i j I 
: • I ！ - , 
•( I I I I i i ( 
I total time HRS i MINSi 
«戶 I E 两 ！ 分 I ( 
— 二 — n 
normal time 两 两 r - l ' 
^ OVERTIME 进两工 ； _ ( 
pres'ared by ‘ acknowledged by 丨 
I (GANG LEADER) (WORKMAN) ^ 
法 長） a 悉（具一) 
" I 
I SIGNATURE 
g 若 J 
「 EM 26S 、 
t I ‘ 
. « 
• • . 





A P P E N D I X 6 








( CODE SHEET FOR OTHERS ( 
其 估 時 間 之 代 泽 説 明 li 
一 . 二 广 CODE 




f ABSENCE r -
01 Lceve 
R H , 
(; 02 Sickness and Meriical/'Denxsl Vishs \ 
杭{S及i•琪 
03 TrsininQ. Educsiion and Eraminaiions 
Fia： . / 丨 
V CK Absencfc due to Accidenis ^ j 
‘ 二任 
05 Auihorized/Concessional Absence 
、 05 Unau^ honred Absence j 
SHOP WORK 
•( g ^ W C ； 
” Workshop Cleaning 
二芒 ffS： 
( \2 M.anu<ariure/ReD»ir EMSD Eauipmem ( i 
Clerical Ac i i v iTY/Superv i s ion 
( 14 Collenion/DeiiverY of Scores (Unidentifiable) 〔 
、 . 不 要 I ： 三 二 作 ） 
15 Siandby 
H依/SS) 
( LOST TIME, • ( 




23 Waning Worits ( i 
( SF俟工作 � 
24 Wailing ins:ruc:ion 
25 Wailing Spares / 
( Sr^^fr ‘ ^ 
25 Waiting Transpon • 
« 俟 ! 二 具 I 
J-, 27 Bad Wcaiher P^p-
I 28 Oihcr Los； Time 








A P P E N D I X 7 
SKETCH OF P R O P O S E D C O M P U T E R C O N F I G U R A T I O N 
% . I V 
U M O l




 O U O A A
 o u f l s
 s f u
 A s
 U O O I M S
 § p 」 ® 0





 S B J
 , _ 5
 v t
 f f o a a
 霣
 J !
 W O O L
 J ^
 I
 e 5 c - w
 c r s - u 






































 ！ ? … P E ^
 一 J 「 l — 一 ， 一 f . i a — 丨 I
 ！ - ‘ i 「 ： i i , 厂 I I I
 丨 I — S c r j - „ L 丨 丨 1
 f
 J _ !
 I - S C
 i j
 ， E u !
























 I j 
,
 t J x r v l u Y l M
 t a x j r - r w * *
 w i x j s l v i
 e l x 3 u m v 2 
S C C 2 d H
 S P ‘ 2 J
 二
 S C C 2 d
 二 二 








s t c ^ d H
 S C L 2 < J
 二
 S t C Z J
 二 
训 ^ B H U
 1
 - I B B
 ——
 ？ - 一 w i p K i S
 f l r t l l i l
 ‘ . . I
 p i l - l l i ‘
 F ^ .
 I n i J ^
 f i i ^ E T
 : J 
F j
 J
 S C C 2 J 二 — 『 — —







M C I X J I J U Y V I
 ^ n ^








































 I n ' - n n l
 I I
















 • - 一
 t t ^




















^ ^  D
 C I l l c u l l s
 . i i . J : m i E S * J
 < 《 _ ; K . P J I -


































 n l n l _
 二 —
 . ， 、 1 —
 r L n
 •
 •
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 S £ 6









 、 k w -
^ w
 A
 ^ c t .
 - r f v . 
ii .
 :llll.





















































































 . . .
 - f c
 .
 -




 r ^ l i
 g
 l i n F ^ - ^ i i a l d - n -
 J
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 S S B :
 






 取一 i i
 i i ^ J
 霄 . B , 费 二
 ..靈 
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A P P E N D I X 9 
- COST BREAKDOWN OF C O M P U T E R H A R D W A R E 
V 
A P P E N D I X 9 
C O S T B R E A K D O W N OF C O M P U T E R H A R D W A R E 
I 
D e s c r i p t i o n Q t y Unit Cost Total Cost 
(No.) (HK $) (HK $) 
I 
1. C e n t r a l P r o c e s s i n g Unit 1 1,200,000 1,200,000 
2. D i s k D r i v e s 5 160,000 800,000 
3. Tape D r i v e 2 250,000 500,000 
4 . T e r m i n a l P r i n t e r 20 20,000 400,000 
5. V i d e o P r i n t e r 30 8,000 240,000 
6. M o d e m s , M u l t i p l e x e r and 1 set 200,000 200,000 
o t h e r n e c e s s a r y a c c e s s o r i e s 
Total HK $3,340,000 
• ！ 
1 
琴 豹 卞 V / 
• ».：••• • •“ •‘ ..  .. 
- . - )1 ,c - 1 • ‘、:j.,Ai _ — 
• •'• • .1: 二. •- • •• 
• V • • I ：, • 
n ‘ • V - •• •：“. I,--- .:-.'.<、二 ：.: .  .、•. • . 
• • ‘ W . ； • r I V, II . • 
:；1:1 • . • 
• -__-.... 
• ... 
- ‘ • ‘ 
_ - • ,. • 
� 
) 
_ I" . . . 
.1 I-
I ” • 
• _ •• 广 . 
L > 
• _ ‘ ？:. - .— _ •+ 一 
I • 
k ； ‘ : : : 々 ： . • I .… -
.. V • .. . . . . . . . 
[fr ‘： ：•丨 ’ - • . .. • 
i； ‘ j-. ” • . 
•ir.,务：... ‘ .. .了 I . 广 I 
！f . • , • . 
/V ,. . . I . • ., i . .、. . . .1. . I ••‘ • ‘ 
、‘）4 ‘ • . . -
\ • - ‘ � ‘ • • • 
/ - �•:-•‘• . . • . 
、 r ‘ , 
I ‘ ^ ^  t > . . 
I . « Z 谱 、 、 ： . . ‘ , . • ’ 
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•0D3MfiQ71 
